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FIFTH ANNUAL MEETING OF THE 
AMER. GAS LIGHT ASSOCIATION. 
— 

The fifth annual meetinng of the Association 
will be held at Cincinnati, O., on Wednesday, 


Oct. 17,1877. Headquarters will be at the Gib- 


son House on Walnut St. between 4th & 5th where | 


arrangements have been made for the mepnibers 


at special reduced rates per day. 


The meetings wili be held in Gas Hall, corner 


of 4th and Plum Sts. 
prepare papers on any subject connected with ga 


Members are requested to 


matters, and to confer with the Secretary con 
Cuas. NETTLETON, Sece’y., 


117 Broadway, New York. 


cerning the same. 





NAPHTHALINE. 
eS 

The subject of naphthaline in illuminating gas, 
has recently been the subject of careful investiga- 
tion by some of the leading Gas Engineers in 
France. Mr. Lucien Bremond the engineer of 
the Versailles Gas Works has submitted to the 
Society Technique de UV industrie du Gaz en 
France an account of investigations which he has 
been making on this subject. We shall take 
great pleasure in a future number in giving a 
translation of the paper in full, but it seems to 
us that for the first time, Mr. Bremond has taken 
up this matter in a thoroughly systematic and 
scientific manner. Not satisfied with simply con 
sidering the fact that wherever retorts are run at 
high heats the result is a nuisance from Naphtha- 
line, he has gone into the matter to find why such 
is the case, and it would seem that his solution of 
the cause would lead to some very important re- 
sults. It appears from experiments made both 
on a small and a large scale, that the deposition 
of naphthaline is caused by the condensation of 


aqueous vapor contained in the gas, and that | 


when the gas is deprived of aqueous vapor by a 
drying process, such as passing it through quick 
lime or chloride of calcium, no deposit of naph- 
thaline was found. 
line may be produced, under favorable cireum- 


He also shows how naphtha- 


stances of temperature, from benzine and styro- 
line, benzine and acetyline, styroline and ethy- 
line, ete. 

The Journal des Usines a Gaz, of September 


5th, contains an article by Mr. Bremond upvn | 


this subject, and we give our readers a few ex- 
tracts. 

‘*Naphthaline contained in illuminating gas, 
either in suspension or in solution in other vapors 
of gas, is one of the hydrocarbons richest in car- 





bon. Its formula is C,, H.. It obstructs the 
pipes of works, and from this obstruction an in- 
crease of pressure results which the gas is obliged 
to overcome ; from the dimunition of the delivery 
and the increase of force required of the exhaust- 
ers there follows an increase in amouny of fuel 
used. In the pipes of the city, obstructions of ser 
vices, either in house services or lamp posts, cause 
complaints and vexation. 

‘*Naphthaline is produced in the retort and I 
explain this production by the igneous reactions 
so well studied by the learned chemist M. Ber- 
thelot. 


believe that naphthaline may be formed under 


Beyond this production in the retort J 


other circumstances and [ refer the reader wish- 
ing to know my second hypothesis to the memoir 
which I have submitted to the Society ‘Technique. 
From experiments I have made I am uble to as- 
sert that naphthaline, both when heid in solution 
in other vapor or gas, and when furmed other- 
wise becomes solid when the vapor of water con* 
tained in the gas is set free from it. This vapor 
of water can separate from the gas either by cou- 
densation, or, if arrested by a chenuecal process, 
by dishydrasation. But the naputhatine fur- 
nished at the moment when the vapor of water is 
condensed cannot stop at the same point where 
the water of condensation falls. Its density be- 
ing very light compared with that of water, the 
crystals or the flakes of napbthaline are carried 
| forward by the current of gas, and ate only de- 
posited at a point where, by a change of velocity, 
an eddy is formed. 
encounters a material obstacle. 


It is deposited alsu when it 
Theie are s0 
many different points where naphthaline is met 
with and so many different times that thuse who 





have studied the subject have been perplexed. 
However, it is not more uncertain in its causes 
and effects than any other. 


‘‘In a series of laboratory experiments 1 have 
dried the gas with chloride of calcium, tnen I 


have upon a large scale, using more than 4,000 
cubic metres of gas, dried it with quick lime, 


This desiccation took place before the perfect 
purification of the gas. There was no naphthaline. 


The pipes were as clear as the day they were 
placed, all through the course of the desiccated 
gas. On the contrary the pipes in which the gas 
| passed in its ordinary state, aud in comparative 


experiments, were entirely closed, [he con- 
ditions of the experiments were the same, 
‘These are the indisputable facts and results 
| to-day, acquired by these experiments which have 
| lasted entire months, and have been repeated 
everal times. 


| s 
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**T believe they will serve as a basis for an entire 
modification in the manufacture of gas, and that 
we shall no longer know the inconveniences of 
naphthaline. It is also well to state other conse- 
quences of this proceeding.” 

Tl 


ing and we trust that still further investigation 


e above results are certainly very interest- 


may lead to the removal of this bete noir of the 


gas maker. 





Action of the Directors of the Peoples Gas 
Light Co. of Brooklyn, upon tne death of 
Mr. John Halsey. 

—_—>— 

At a meeting of the Board of Directors of The 
Peoples Gas Light Co. held this day, the follow- 
ing preamble and resolutions were ananimously 
adopted : | 

Whereas, It has pleased an All-Wise Provid- 
ence, to call from this life our esteemed friend 
and respected associate Mr. Johan Halsey, who, 
for years has occupied the position of Director 
and Treasurer of this company, therefore be it 

Resolved, That the Directors of The Peoples | 
Gas Light Co. learn with sincere regret of the 
death of Mr. John Halsey, a man full of years, 
and one who will always be remembered asa faith- 
ful friend and adviser. 

Resolved, That his life of more than three score 
years and ten, has always been such as to com- 
mand respect and stimulate emulation, and the 
loss of his usefulness as a good and benevolent 
citizen is almost irreparable 

Resolved, That we deeply sympathize with the 
relatives in the loss of so eminent a member of | 
of the community; and as a mark of respect the | 
members of Board will attend the funeral in a| 
body, and that the foregoing resolutions be spread | 
upon their minutes, and published in the Brook- 
lyn papers. 

Brooklyn, Sept. 24th, 1877: 


| 





ILLNESS OF MR. SAMUEL P. PARHAM. 

We regret to hear of the serious illness of Mr. 
Samuel P. Parham, who was attacked with a se- 
This 


is undoubtedly the result of a long continued and 


vere stroke of paralysis a short time since. 


ceaseless application of all his energies, both 


physical and mental, to the promotion of the} 
large interests committed to his care as Engineer 
of the New Yurk Mutual Gas Light Company. 
In the application andadaptation of apparatus for 
the manufacture of illuminating gas from petro- 
leum and its products, Mr. Parham has made 
many experiments on a very large scale, and it is 
to be regretted that, in the prime of life. he 
should be thus stricken down, and the profession 
deprived of the services of so careful, thorough, 
and successful an engineeer. We understand that | 
his place is to be occupied by Mr. Prosser, of 
Brooklyn. 

In retiring, as we hope, only for a season from 
the active practice of his profession, Mr. Parham, 
will have the sympathy and best wishes of all the 
many friends he has made during the many years 
he has been connected with the manufacture of 
illuminating gas in this city. 





Method of Purifying the Residuum of Gas 
Works before Allowing It to Pass Off 
into the Water. 


By J. 


R. SHOTWELL. 


ee 


Through the politeness of Prof. Spencer F. 
Baird, of the Smithsonian Institution, we have re- 
ceived advance sheets of an article prepared at 
his request, by the President of the Rahway Gas 


persons interested in the preservation of our food 


Company eliminates the 


| coke, technically called ‘‘ breeze,” before allow- 


| . . . . 
will show the simple and inexpensive method of 


Light Company for publication in his fortheom- 
ing report on the Fish and Fisheries of the United 
States. 


The subject is one that should receive the at- 


tention of Gas Light Companies, as well as of 


fishes.-—Ep. | 


Ranway, N. J., May 29, 1877. 
My Dear Sir: At our recent meeting in New 


York you requested me to write you a description 


of the process by which the Rahway Gas-Light 


offensive and injurious 


portions of the residual products resulting from 
the distillation of coal, in the manufacture of gas, 
before allowing them to pass off into the river. 
Our works are on the margin of a small stream, a 


branch of the Rahway River, whose banks, for 


nearly a mile below the works, are occupied by 


residences, and several streets cross it by bridges. 


To avoid the annoyance to the community caused 


by the overflow from the tar-wells, we built sup- 


lar well 


plemental wells to receive and hold the ammonia } 
water and light oils that constitute the overficw. 
Valves with long rods reaching above the surface 
were placed at the bottoms of ‘hese wells, and the 
men in charge of these works were directed to 
open the valves after midnight so that the offen- 
sive products might be carried off by the current 
before morning. This plan did pretty well while 
the works were very small, but as the quantity of 
gas made increased, the refuse necessarily increas- 
ed also, and complaints multiplied against our 
defilement of the waters. 

About two years since we adopted a plan, at 
the suggestion of Mr. Geo. W. Edge, of the Jer- 
sey City Gas-Light Company, of straining the 
overtiow through a mass of the finer particles of 
ing it to passinto the river. This has proved 
completely successful. 


The accompanying drawings and descriptions 


The 


the bottoms of the wells are now left 


month, and that is all the care we give it. 
valves at 
open, and the ammonia-water, freed from the 
‘dead oil,” light tar, and all insoluble matter, is 
allowed to flow into the river as fast as it is made, 

It is evidently soon diffused, and produces no 
bad effects upon the fishes that constantly sport 


|in the water, near the outlets of the wells, nor is 


it noticed by the dwellers on the banks of the 
streams. 

If my explanations and drawings do not make 
the case clear to you, I shall be glad to endeavor 
to elucidate 


you, or any one interested, the actual working of 


any obscure parts, and to show 
this simple but very efficient device. 
I am, very respectfully and truly, your friend, 
J. R. SHOTWELL, 
Prof. Spencer F. Baird, 
United States Commissioner of Fish and 


Fisheries, Washington, D. C. 





crf 
La Hi 
i} jonia weli 
++ WwW 
|| = Ea 
eed 
= Hy 
‘ st] 
| ites 
> } 3 Or 
i ipisit 
] yee 
} ; 
’ 4 
—_ 
tes Ae le 
{ ri 
kK 
= 
_ To River. 
Tt 1) ene > \ 
4y— - 4 


A is the inlet well. 
coke and breeze through which the ammoniacay 


B is the space filled with 


liquor passes upward, leaving the insoluble mat- 
ter in the interstices of the coke. The water con- 
taining ammonia and other soluble salts passes to 
the top F, and descending down pipe C to cham- 
ber K, and then out through valve I and pipe D 
to river. 
top to E 


The wall G is two bricks thick from the 
From E to J it is three bricks thick, 
to form a ledge for bottom, E. J isthe bottom of 
the well, three bricks thick. E, the bottom of 
the upper section B, is made of two inch plank, 
cement. F 
is the overflow pipe, with 


covered with two inches of is the 


line. C 


flange at bottom bolted to E, and covered with 


over-flow 


H is theiron rod 
with wheel at the top to turn valve I. Lis the 
valve and box, Jaid in cement, over discharge- 
pipe D. 


which receives the ammoniacal liquor before it is 


cement to make it water-tight. 


K is the the lower section of the well 


discharged out of pipe D. 1 is the pipe through 





accomplishing the very important result of re- 
moving the deleterious matter from the ammonia 
water before it is allowed to flow into the river. 
We have one tar-well at the retort-house and an- 
other at the purifying house, each one having its 
supplemental well. These wells have been adapt- 
ed to the new process I have deseribed by merely 
dividing them in a horizontal partition, as shown 
in the drawings. It will readily occur to any en- 
gineer of gas works that the same process could 
be carried out in various ways. 

One remarkable feature in our experience in 
have 


this matter is that we never changed the 


breeze since it was first put in. We pump out 
bottom 


about once a 


he ‘‘ dead oil” that accumulates at the 


of the upper section of the well 


which the tar and oil are pumped from the bot- 
tom of section B. M is the chamber or box per- 
forated with small holes at the bottom of section 
B to collect the tar and oil from the breeze so 
that it may reach the pump-pipe L. 





Cantor Lectures. 
The Chemistry of Gas Manufacture. 
By A. VeRNonN Harcourt, Esq., M.A., F.R.S. 


Lee’s Reader in Chemistry at Christ Church, Oxford, 
and one of the Metropolitan Gas Referees 


i {From the London Journal of the Socicty of Arts. 


acti 
Lecrure ITI.—Monpay, Marca 19, 


Really, the question resolves itself into a com- 








mercial question, as to what is the value of the 
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impression which exists on this subject. Now, if| gas, which is equal to this volume of water, has 
it were possible that gas could be supplied other- | been extracted a quantity of sulphur sufficient, in | from gas, which has suggested itself to various 
wise than as a monopoly, and that consumers of | the form of sulphide of lead, to impart this de- | persons—I believe the first who brought it prom- 


| 


gas could have the choice, which they would have | gree of brownness to this volume of lead solution. 


—gas which cost rather less, say 3s, 9d. per 1,000 | Such a comparison constitutes a quantitative test | 
and by the action of the heating apparatus it is} 
applicable not only to gas containing sulphuret- | 
ted hydrogen, but also to gas which contains bi- | 


eubie feet, and which contained some 35 grains 
of sulphur in 100 cubic feet, or gas which cost 
rather more, say 3s. 1ld., and which contained 
less sulphur, say 10 or 12 grains in 100 cubic feet 
—which would be preferred? I do not know what 


the general feeling is, but, for myse!f, consider, | 


ing both the sensible effect on the atmosphere of 


a room, and the likelihood of injury to articles of | from bisulphide of carbon. 


sulphide of carbon, for the estimation of the 
quantity of sulphur present in that form. 
Besides calcinm sulphide many other substan- 
ces have been tried for the purification of gas 
It would be very de- 


furniture from even a slight vitriolic dew, such as | sirable, if it were possible, to use a liquid instead 
undoubttdly is deposited, I would rather pay the | of a solid reagent for this purpose, because it 


extra twopence and have the purer gas. 


would be much easier, in working with a liquid, 


I pass now to the modes by which the carbon | to avoid that nuisance which is liable to arise, un- 

. | . . e 
bisulphide in gas, supposing its removal desira | less special precautions are taken during the re- 
ble, ean be removed. The process generally em- | moval of this sulphide of calcium, or, as it is 


. : e ° i¢ » ecg . ” 
ployed for its removal is the transmission of the | justly called, ‘‘foul lime. 


gas through lime which has already served for 
removing sulphuretted hydrogen; and, as far as 
the immediate object is concerned, it is not pos- 
sible to have a better agent. 
drogen which has been charged with bisulphide 
of carbon, passes through a not excessive quanti- 
ty of sulphide of calcium—the substance into 
which the lime is changed by the action of sul- 
phuretted hydrogen—the bisulphide of carbon is 
wholly removed. 
effected almost as completely by the action of 
sulphide of calcium as that of carbonic acid, or 
sulphuretted hydrogen, by the agency of clean 


Tf coal gas, or hy- 


I believe this removal can be 


lime. 

I have here a little apparatus which [contrived 
a year or two ago for the estimation of sulphur in 
coal gas. It consists of a small bulb, which is 
filled with pieces of pumice which have been 
steeped in solution of platinum, the object being 
to have in a small space a large surface, Through 
this bulb the gas passes; it is surrounded with a 
cylinder of porous clay, and there is alamp burn- 
ing with a very small flame beneath it. The gas 
enters by the tube, passes down to the bottom of 
the bulb, and then up through the heated mate- 
rial, and so out by the horizontal tube. Thence 
it passes downwards through a capillary tube into 
the liquid in this glass. The liquid is a solution 
of lead in soda, mixed with some syrup or solu- 
tion of sugar. The lead serves to give a dark 
color with the sulphuretted hydrogen, which 
passes into the solution. The gas, as it enters 
the apparatus, is free from sulphuretted hydro- 
gen, but the action of the heated surfaces upon it 
transforms the bisulphide of carbon which it con- 
tains, in presence of the hydrogen of the gas, in- 
to sulphuretted hydrogen. Thus, the test consists 
of two parts. First, there is the action of the 
heated surfaces on the gas, which turns the bisul- 
phide of carbon into sulphuretted hydrogen; and, 
secondly, there is a test for sulphuretted hydro- 
gen—namely, the lead solution which is colored 
by it. In order to make a quantitative estima- 
tion, I have by the side of the lead solution an- 
other glass, containing a liquid of a color similar 
to that which the lead solution will acquire. The 
solution is not the same, for the solution which is 
colored with sulphide of lead is not colored per- 
manently; by this light it is permanent, but ex- 
posed to daylight it quickly fades, All that is 
necessary is to have a solution, whose color is fix- 
ed, comparable with that of the liquid colored by 
the sulphide of lead. It is also necessary to know 
what quantity of gas is operated upon. That is 
ascertained by running the water from the aspi- 
rator, which draws the gas through, into this 
graduated cylinder. Then, on reading off the 
quantity of water, I know that from a volume of 





| 
| 
| 








I have made many 
experiments on this subject, and the results of a 


|few I have made recently are written upon the 


board. 1 have tried with an apparatus which I 
showed you in my last lecture, and which is an 
efficient form of washer for laboratory experi- 
ments, the action of various liquids upon the coal 
gas supplied at Oxford. 
I made an examination, first, of the gas 


Here are some of my 
results. 
supplied to my laboratory, and found it to con- 
tain 33 and 1-2 grains of sulphur in 100 cubic 
feet. Then I passed the gas, at the slow rate at 
which it travels through the testing apparatus, 
over a solution of ammonia sulphide—wh‘ch is 
one of the liquids that have been recoommended— 
but I found that the amount of sulphur remained 
practically unaltered. 
over ammonium sulphide in which an extra dose 


Then I passed the gas 


of sulphur had been dissolved—the liquid dis- 
solves sulphur readily, and acquires a bright yel- 
Again I found that, practically, the 
Then 


which suggested itself to meas being likely to 


low color, 
sulphur was unaffected. I tried a solution 
succeed—a mixture of ammonium sulphide, with 
valeium chloride. When 
mixed the lime is not precipitated, but remains 
in solution. 


these substances are 
We have, therefore, a solution pro- 
bably containing ammonium chloride and calcium 
sulphide, and I thought this might answer as well 
as the solid calerum sulphide. I have written up 
the actual numerical results obtained in the dif- 
ferent experiments, but they are practically the 
There was no improvement produced by 
washing the gas with that reagent. Then I tried 
another substance which has been recommended 


same, 


a solution of sodium sulphide. It has been assum- 
ed that this solution would answer as well as the 
But again I found 
I tried a solution 
of litharge in caustic alkali, and that also had no 
effect. 

The only liquid which produced any improve- 
ment in the gas was some of the less volatile part 
of the petroleum. It seemed likely that the rea- 
son why the other substances had no effect was 
that they were all dissolved in water. Bisulphide 
of carbon does not mix with water, and, conse- 
quently, substances which are in aqueous solu- 
tion are as if they were varnished over and kept 
from contact with the carbon bisulphide. If we 
take a liquid which can be mixed with carbon bi- 
sulphide, such as aleohol—an alcoholic solution 
of potash, for instance 
I found that the heavy petroleum mixes readily 
with carbon bisulpbide; and I found, using that 
as a washing liquid, that there was by no means 
a complete effect, but still a considerable effect, 
that the quantity of sulphur in the gas was re- 
duced to something like one-half what it had been 
previously, 


solid calcium sulphide itself. 
that no effect was produced. 


then we have an action. 








Another mode of removing carbon bisulphide 


|inently forward was Mr. Bowditch, a good many 


years ago—is by acting upon the gas with heated 
surfaces. I use that expression rather than heat- 
ing the gas; because I believe if it were poxsible 
to heat the gas without placing it in contact with 
heated surfaces, the effect would be little or none. 
When gas is brought into contact with heated 
surfaces—it is not necessary that their tempera 
ture should be even near that of a red heat—the 
change which I have already referred to, in ex- 
plaining the principle of the color test, takes 
place, and the hydrogen of the gas and the carbon 
bisulphide act upon one another, and sulphuret- 
ted hydrogen is formed, This, therefore, if we 
use it on a large scale, offers the means of remov- 
ing the sulphur from its combination with carbon 
—in which form we have no more convenient 
reagent than calcium sulphide for arresting it— 
into a combination with hydrogen, which we are 
able to remove by means of oxide of iron. 

The experiment of acting upon gas with heated 
surfaces was tried on a rather large scale, between 
two and three years ago, at the Horseferry-road 
Station of the 


have here a diagram showing two sections of an 


Yaslight and Coke Company. i 


apparatus constructed by Dr. Siemens for this ex- 
periment. 

The apparatus was in action for some time, but 
as will happen with experimental apparatus, there 
were many difficulties in working it. The iron 
plates which separated the gas 
eracked, and were difficult to 
which escaped ignited, and added to the strength 
of the fire, and the temperature was liable to be- 
come unduly high. Also the material through 
which the gas passed was in too large pieces, and 
did not present a sufficient surface. 

I have here a record of my experiments, show. 
ing that two or three times, for a week or ten days 
together, when passing gas through the apparatus 
at the rate of 10,000, or even 20,00 eubie feet an 
hour, I succeeded in reducing the amount of sul- 
phur from 30 or 40 grains to between 10 and 15 
grains per 100 cubic feet of gas. But, after these 
short periods of successful working, the purifying 
effect gradually diminished. 

I think that probably this disappointing result 
arose from the difficulty of managing the temper- 
ature of the apparatus, and the ill effect of heating 
it too strongly—viz., a deposition of carbon upon 
the materials with which it was filled. The am- 
ount of this deposition of carbon was not such as 
to produce any prejudicial effect on the illumina- 
ting power of the gas, but it affected the surface 
of the material which was used to act upon the 
gas, and rendered it much less efficient for the 
purpose. 


from the fire 


mend, The gas 


I have made, since that experiment was termi- 
nated, a good many more laboratory experiments 
on the same subject, especially to ascertain what 
material was most favorable for the purpose, and 
I find that the quantity of the substance which it 
is necessary to heat, and also the requisite tempe- 
rature, may be very much reduced by having a 
different material, and that in a form more favor- 
able to the action of its surface and the equable 
distribution of the gas current. I have made re- 
cently a number of experiments with a material 
made into what appears to be the most desirable 
form—viz., little balls, and consisting of a mix- 
ture of clay and oxide of iron, the latter of which 
is changed, when thus heated in the presence of 
coal gas, into metallic iron. The particles of iron 
which are formed, being separated by being mix- 
ed with clay, do not fuse and run together, as 
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iron which is heated in gas containing sulphur is Official Report of Examinations of 


apt to doif particles are contiguous one to an- 


other, but are kept apart in a state of tine divis- 
ion, and thus } ‘resent a large surlace. 
tity ol that can be 


amount of this material is really very remarkable. 


The quanh- 
gas purified by a very small 
I have made quantitative experiments using only 


the amount of material which I have in sucha 


bulb as this, containing about 2 cubie inches, or 


somewhat less. I have passed the gas through 


this bulb, heating it in the manner shown, mea- 
surirg the rate at which it passes, collecting it, 
and then ascertaining how far the sulphur in the 
gas was reduced. 

balls of 
clay only would answer the purpose, and I found 
that for a 
clay answered fairly well ; 


larger quantity of gas through the small bulb the 


I tried, first, whether making these 


moderate rate ol passage ol the gas, 


bat when I forced a 


effect diminished. I then tried the mixture I have 
described, of clay and iron, and with this I found 
that I could purify gas as fast as, with the pres- 
sure at my command, I could send it through the 
bulb. On sending the gas through at the rate of 
between 9 and 10 cubic feet an hour, which, con 
sidermg the quantity of material used, is very 
fast indeed, the purification effected is as great, 


with that rapidity of passage, as it is with a low- 


er rate. 
After streaming through the contents of the 
bulb, the gas was purified from the sulphuretted 


hydrogen which is formed, by passing it through 
When balls 


of clay were used, and a small quantity of gas 


a small tube containing oxide of iron. 
passed through, the amount of sulphur remaining 
was only 9 or 10 grains ; bnt when a larger quan- 


tity was sent through—namely, 6, 7, 9, cubic feet 


, 
per hour—then gradually the effect diminished 
and almost disappeared. But with balls of clay 
and iron, even with this large quantity of gas 
passing through, the effect was always uniform, 
and the amount of sulphur, which, as it entered 
the apparatus, was between 30 and 33 grains per 
100 cubic feet, was uniformly reduced in all my 
experiments to between 9 and ten grains per 100 
cubic feet. 

I have, of course, been alive to the danger of 
this effect being a transient one. Some weeks of 
continuous heating and passage of gas have not 
impaired it, and I am now engaged in pushing the 
trial further. I hope to find that the lower tem- 
perature which, with this material, is sufficient for 
the destruction of carbon bisulphide, may be low 
enough to cause no deposition of carbon from the 
gas. Experiments on a large scale are difficult to 
make; but my belief is that, if I could place in 
the top of the large experime ntal apparatus such 
a material as I now use, it would purify a much 
larger volume of gas than was actually through 
it, It from the experiment 
the effect of 
ising the same material ona largerscale—that is, 
how much gas should be purified, if, instead of 
employing these two cubic inches, | employed, 
say, a cubic yard. I find, making this calcula- 
tion, that to purify the winter make of 
some of the largest London gas-works, such as 5 
feet a day, it would only be neces 
: that 
is to say, a quantity which could most easily have 
been placed ix the top of the apparatus that I had 


in use. 


is easy to calculate, 


on a small scale, what should be 


gas of 


million eubic 
sary to use one cubic yard of such material 





Disastrous Fire.—On Friday night the 2istS pt. 
urred at Keyport, Monmouth Co., 


which swe pt almost the entire business portion 


a disastrous fire occ 
ee © 
of the place, inflicting a loss of nearly $200,000, only 
a little over a third of which was insured. It is sup- 
posed that the fire origivated in a butcher's shop by 


the exp!osion of a kerosene lamp. 


Illuminating Gas, for two weeks ending August 4 
1877, made at the Photometrical Room of the Department of Public Works. 
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WEDNESDAY JUNE 13 
>_> 
Continued from page 117. 

Mr. Joun Rem (Edinburgh) read the following 
paper on 

A MECHANIOAL DIFFICULTY WITH COAL TAR, AND 

METHOD OF SURMOUNTING IT. 

Early last year my company leased the tar and liq- 
uids produced at their works for a period of years to 
Mr. Ross, manufacturing chemist, Falkirk, and ander- 
took to pump the tar from the tar-well in their works 
into a cistern overhead, elevated 45 feet above the 
ground; and the lessee undertook to accept delivery 
from the said cistern, and remove it daily by railway 
tank-wagons. 

As no convenient loading-bank could be had near 
the wouks, accomodation was obtained on the Porto- 
bello branch of the North British Railway Company 
at fully one quarter of a mile eastward from the gas- 
works, where cisterns containing 50,000 gallons are 
erected on a platform high enough to allow their con- 
tents to flow into the wagons when brought alongside’ 

The pump-cistern at the gas-works communicates 
with the storing cisterns by means of a 6-inch pipe, 
having its discharing end lower by 15 feet than the 
feeding end at the gas-works, and giving a head pres- 
sure of 15 feet at the delivery end into the storing 
cisterns. But in consequence of intervening obstacles‘ 
the conecting- pipe, instead of having a uniform de- 


clination from the one cistern to the other, had to be | 


laid in the manner of an inverted syphon, of which 
1200 feet of its length is embedded in the earth 4 to 5 
feet deep under the railway, turning upwards, by 
vertical pipes at each end, to the feeding and receiy- 
ing cistern respectivety. 

Having some apprehension from the first that 


trouble would arise in the event of a temporary stop- | 


page of the stream in the pipe, whereby the confined 
tar might cool and lose fluidity, as tar from cannel 


coals will do from cold, only a few weeks elapsed un- 


til this really occurred. The engine-pump having 
stopped for a few hours for repairs, it was found that 
the head pressure of 15 feet was quite ineffectual in 


Every engineer knows what happens to any pump- 
ing apparatus if a hole should break out in the suction 
or tail-pipe. In the proportion that any such hole 
admits air into the tail-pipe by each stroke of the primp 
in that proportion is the volume of liquid raised by 
each stroke diminished. 

Taking advantage of this fact, I provided an artifi- 
cial air-hole to the tail-pipe of the tar-pump. This air- 
hole possessing the self-acting property of adjusting 
the size of the orifice, so as to admit the precise quan- 
tity of air that will compel the pump, at whatever 
speed, to continue pumping and maintaining the 
flow unbroken, and at the same time constrain it to 
draw the tar only as fast as, but no faster than it runs 
into ths well. 

The level of the tar in the well having been fixed at 
about one-third of its contents, never varies in depth, 
The float and stem 


rising or failing with the slight changes in the tar 


more than from 1 to 2 inches 


level, correspondingly opens or closes by means of a 
small lever, the orifice of the air-cock, and thereby 
regulates the volume of air admitted by it into the 
tail-pipe. The air-cock contrivance, while never 
allowing the pump to lose its fang, has in every way 
the whip hand of the pump, which it never allows to 
draw more nor less per stroke than the volume of tar 
that is for the time being deposited in the well. This 
it has continued to do uninterruptedly day and night 
during the last nine months, and has required no 
looking after whatever. 

I may just mention that, after devising and apply- 
ing this method, I thonght I had solved the difficulty 
by a rather roundabout way. Would it not bave 


| answered the same purpose to have made a4 slit in the 


| suction-pipe, to admit the necessary air without any 


| float to open the stopcock? That would have the 


restoring the discharge at the distant end, and several | 
hours were employed in expedients before it could be 


again induced to move on. Of course, the best pre- 
ventive of a recurrence of this interruption in future 
was to have a supplementary pump to work by hand, 


and keep the current in motion. This was at once | 


provided, and has been once or twice in requisition, 
and serves the purpose efficiently. 


same effect, but it does not fulfil the whole duty per- 
formed by this arrangement. This cock may be put 


out of action at any time, and leave the pump entire- | 
| ly dry. 


Mr. Hislop (Paisley) : Iamsnre we are all very much 
indebted to our friend, Mr. Reid, for baving brought 
this matter before the Association. I think the ar- 
rangement he has shown is certainly a good one. Had 
the air opening been made in the descending pipe it 
would havo left a porticn ot the thick tar always in the 
bottom of the well, while by this arrangement he is 
able to draw from the bottom pipe, and the denser 
portions of the tar may be pumped. It is altogether 


a very simple arrangement, and seems to me to answer 


| the purpose most efficiently. 


But in the course of the autumn it was observed | 


that repeated daily interruptions in the flow occurred, 
continuing for longer or shorter periods, and occasion- 
ed by the circumstance that the same tar pump is em- 


ployed all the year tbrough; and while it is large | 


enough in capacity to pump more than is produced in 
the middle of winter, it is larger by three or four 
times than is necessary in the summer months. And 


it so happened taat several times daily the flow of tar | 


suddenly stopped from the well becoming empty, and 


the large mouth of the suction-pipe becoming unseal- | 


ed, and the tail pipe filled with sir. 


When this ocrurred, and owing to the great surface 
area of the tar-well, sometimes more than an hour 
elapsed before the pump got disentangled from the 
volume of air filling the tail-pipe, and began again to 
lift the tar. 

Feeling that even half an hour's stagnation might 
in cold weather lead to the greatest inconvenience and 
danger, and the speed of the engine driving the pamp 
had to be kept up for other important purposes, the 
evil could not be met in that way And it was obvi- 
ous that the perfect remedy lay in d vising, if possible, 
some method whereby the quantity of tar raised by 
the pump should be made to cvincide exactly with the 
quantity and rate at which the tar is deposited in the 
well. 


Mr. Hall (St. Andrew's); I suppose it was the air 


accumulating in the empty pipe that caused the stop- 


page ? 


Mr. Reid: Yes. 

Mr. Hall: [ have no experience in that subject with 
tar, but I know a similar difficulty occurs with water 
in like cirenmstances. When the pipes supp/ying 


| mansions are not attended to, the air gets into them 


and stops the flow of water, and the way to get rid of 
this is to erect a standpipe at the highest point, which 
allows the air to escape. 

Mr. Reid; The ubject aimed at was to maintain in 


the long pipe, which lay in the ground, a constant 


flow or current—not to allow that current to be sus- 
pended for even half an hour. This pump takes np 
the tar just as it is made, and I believe since it was 
put on, in the beginning of October, the stream at 
the delivery end has not been seen to stop for a single 
instant. It keeps the pipe constantly warm, so that 
the tar cannot get cool and solidify. 

Mr. Peebles (Edinburgh )—I think this is a most ad- 


mirable arrangement, and is exactly fitted for its pur- 


pose. It goes away down in the form of a syphon, 


jand maintains an action in the level pipe exactly the 


Thinking this matter worth explaining to the Associ- | 


ation, I shall now describe the very simple bat effec 
tive contrivance I have found to solve the difficulty. 


same as if it were a pipe on a small incline. The tar 
is taken away in very small quantities, instead of ac- 
cumulating in the well, and there is a continual flow 
of tar at the minimum rate. I have great pleasure in 
saying that this is an admirable arrangement to obviate 
the stoppage of the flow of tar. 


Mr. Smith (A erdeen)—-The same object would be 


gained by returning the tar through the delivery-pipe 
when the float fell a certain distance to open the stop 
cock. 

The President—You would not have a constant flow 
by that means. 

Mr. Reid—The object is to « mnvey along the pipe a 
constant stream of heat, and keep the tar in a liquid 
state. 

Mr. Smith— When the pump was throwing a certain 
quantity, if the float fell in the well, thereby opening 
the stop-cock, the tar would be returned back into the 
suction-pipe. 

The President—There is an upright pipe at each 
end, and a level pipe between, and in this level Mr. 
Reid wishes to maintain aconstant current. ‘I'he plan 
you snggest would prevent the air getting into the suc- 
tion-pipe, but would not keep up the current. 

Mr. Reid (Haddington)—Is the air drawn in; and 
how does it affect it ? 

Mr. Robb—Suppose the area of the well is extensive, 
the tar cools at the mouth of the pipe, and, during the 
action of the pump, suddenly breaks away, or unseals, 
leaving a considerable gap, and it takes a long time 

} We had a 


stoppoge for some time in consequence of the thicken- 


before you can again seal the tail-pipe 
ing of the tar. 
Mr. Whimster (Perth 


the suspending wire, on which his float is hung, a 


-If Mr. Reid was to make 


tube, so that it would rise and fall with the well, and 
shut and open the cock, would he not prevent air get 
| ting inte the pipes? He would simply pump the tar, 
and what was not wanted would return through the 
tube and be pumped over again. 

Mr. Hall—Since the difficulty is keeping the air 
out of the pipes, I suppose Mr. Reid wishes to pre 
vent the tar from cooling and unsealing the tail 
| pipe. 
| Mr. Reid—The pump throws up the tar into an 


| open cistern, and all the air escapes. There is not a 
| particle of air gets into the pipe at all. 

The President—I think the explanation Mr. Reid 
has given will satisfy all that this apparatus is well 
designed to overcome the difficnlty he met with. It 
is only by gentlemen coming here and explaining how 
difficulties arose with them and were met that we are 
enabled to overcome them, and I am sure the mem- 
bers of the Association are very much indebted to 
Mr. Reid for bringing forward this matter. 

Mr. Robert Mitchell (Coatbridge) read the follow- 
ing paper on 


THE CONDENSATION AND TREATMENT OF GASES BY THE 
| AITKEN-YOUNG PROCESS. 

Two months ago I was favored with a visit of your 

honorary secretary and Mr. Myers, of Broughty Fer- 
ry. ‘The new process of treating gases under conden- 
sation was talked over, and I was asked to prepare a 
short paper on that subject. At that time I declined, 
thinking that some other members would come for- 
|} ward, who had lately been more immediately connect- 
ed with the process. No one coming forward, how- 
ever, and being again asked, I felt it my duty, as a 
member of the Association, to lay before you what 
little I know of the subject. 

It must be apparent to every observer, the im- 
provements which have been made in the variong 
branches of industry within the last few years; still 
the process of gas making, as carried on in our mod 
erately-sized works—in fact, nearly all—is just the 
stereotype of what was in use 20 years ago. There 
have been a number of minor improvements, but vir- 
tually it is the same method of carbonization and con 
densation as at the period referred to. 

Tbe process to which I purpose drawing your at- 
tention has been before me for a considerable time. 
I had the privilege of being an assistant to Mr. Young 
during the whole time this process was being carried 
through its various stages, until it reached the success 
which it now has attained. During the whule of that 

period the laboratory and all the apparatus were 
open to me. All the experiments ani analyses were 
most carefully gone into and noted, with all the par. 
| piculars which marked their progress ; on the under 
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standing. of course, that at that time all my observa- 
tions were strictly confidential. 

Cur general aim in carbonizing coal is to conduct 
the distillation at such a temperature as will produce 
the greatest volume of gas capable of giving the great- 
est amount of light. To arrive at this, care must be 
taken that the coal is not subjected to too high a tem- 
perature, in which case the constituents of the coal 
are over-deccmposed, and converted into the denser 
hydrocarbons, marsh gas, etc., giving when consumed 
a very low illuminating power. 

Ou the other hand, when the distillation has not 
been carried on at a sufficiently high temperature, the 
constituents of the coal are not sufficiently decom- 
posed; hence the large quantity of liquid hydrocar- 
bons formed, a large portion of which is capable of 
being permanently diffused through the gas, and 
which would improve, to a very considerable extent. 
the illuminating power. But owing to the coal being 
so distilled, and the gaseous products being so small 
in volume, they are only able to absorb a very small 
proportion of the total liquid hydrocarbons ; hence, at 
low heats, the total sperm valne is very small. 

You will also observe that the gas produced at a 
high temperature, and which has undergone excessive 
decompositlon, and formed these denser hydrocar- 
bons, will absorb from the gas any portion of the 
lighter hydrocarbons which may have escaped decom 
position, unless certain precautions are taken during 
its condensation. 
tars in a heated state, thus negativing the affinity of 
the tar for the volatile hydrocarbons, and causing the 


gases to pass away, holding in diffusion a considerable | 


amount of the hydrocarbon vapors which, in the 
usual method of condensation, would be found in the 


tar ; thus showing that the tar has an affinity for, and | 


also a solvent action on, hydrocarbon vapors suspend 
ed in the gas. 
It is, I presume, an undisputed fact that the lumin- 


osity of the gas is, to a large extent, due to the pres- | 


ence of the volatile hydrocarbon vapors, and which 
may be determined by a very simple experiment. I 
have here three jets. No. 1 is for the purpose of con- 


suming the gas as supplied by our friend Mr. Watson. | 


No. 2, as you will observe, is connected to the top of 
a Woolfe’s bottle, in which is contained a dead oil. 
No. 3 is attached to a similar bottle, in which is con- 


tained a quantity of very volatile hydrocarbon fluid. | 


You observe that No. 1 presents a flame, the luminos- 
ity of which is ail that could be desired. No. 2 is so 
far reduced tigat I fear a few members in the back of 
the hall will be unable to see it. In No. 3, by pre. 
senting the gas which has been robbed of nearly all 
the light-giving constituents by passing through No. 
2, we have a flame highly luminous, showing conclu, 
sively that the increased illuminating power is due to 
the presence of the volatile hydrocarbons suspended 
n the gas. Be 

After having thus demonstrated that the illumina 
ting power is in proportion to the presence and con 
s\itution of these vapors, a question very naturally 
suggests itself—How can we retain, or what process 
can be brought into operation so as to suspend or al- 
low the gases to carry in diffusion, and permanently 
preserve, these vapors, so valuable for light-giving 


merely nominal rate ? 

The process, as patented by Messrs. Aitken and 
Young, and known as the Analyzer Process, meets 
this in a most successful manner. 
paratus consists of a large vertical chamber, into 
which are fixed tray diaphragms, placed and arranged 
so that the gases passing through it have to go alter- 
nately from side to centre of these trays, each tray 
being so formed as to contain about two inches of the 
hydrocarbon liquid. The centre apertures are sup- 
plied with wire gauze tubes, which dip into the dia- 
phragm under it, so that all the gases passing have to 
come into contact with the liquid on each of these 
trays. The bottom of the apparatus is fitted up either 


acketed or supplied with a steam coil, which serves 
to keep the tars heated up to a sufficiently high tem- 
perature (say 225°), or sufficient tu volatilize the light 


One of these is the keeping of the | 


This piece of ap- | 


| hydrocarbons they contain. ‘I'he gas and tar pass in- 
| to the analyzer by the same pipe. The gases at this 
The 
volatile hydrocarbons thrown off by the partial distil- 


| point are carrying in diffusion tarry matter. 


lation of the tar have an affinity for, or, in other 
words, the power of uniting with, these tarry parti- 
cles, and separating as they pass through the first 
| wire-gauze tube, which is suspended from the second 
tray. 

As I have already stated, thexe trays are so con- 
structed as to contain over their whole area about two 
inches of the hydrocarbon liquid. 
overloaded, the liquid falls into the tray below it, and 


When these get 


so on until a portion of it reaches the bottom, where 

| it is either revolatilized or ran to the well. The gases 
at this stage, still carrying a small portion of the tar- 
ry matter, are subjected to a series of washings with 
this distillate, and as they ascend through the various 
tray diaphragms they deposit the heavier hydrocar- 
bons, still carrying in diffusion and absorbing a quan- 
tity of the more volatile ones from the remaining trays 
the quantity of which shall be in proportion to the 
quality of the bituminous material carbonized, and 
the manner in which the carbonization has been con- 
ducted. As nearly all the tarry matter has been left 
in the analyzer, the gases flow on to the scrubber at 
Fabr., thence 
to the purifiers, where the advantages of the process 
are not less remarkable. 


| a temperature of somewhere about 75 


Having given a general outline of the apparatus and 


the mode of working, I will confine my further re- 


process in the manufacture of gas haivng a high illu- 
minating power. 

You are all thoroughly conversant with the advan 
tages to be derived from the use of some inferior gas 
producing matenial, along with those high-class can- 
nel coals of ours, which, if distilled alone, the gases 
would be able to convey to the point of combustion 
| only a small portion of the hydrocarbons formed, 


| wheress by the employing of a material producing 


| gas of a comparatively low illumina‘ing power, but | 


rich in volume, we secure what serves as a medinm 


for carrying in suspension those surplus vapors p:o 
duced from the rich coal, and retain them in a per- 
manently gaseous state to the point of combustion - 


hence the sperm value by so mixing is increased’ 
Now, gentlemen, I consider that one of the great ad_ 


vantages of this process is, that all bydrocarbons | 


suitable for diffusing through a gas and adding to its 
illuminating power are perfectly utilized. From the 
nature of the process, should there be a surplus of by- 


drocarbons in the gas, at any particular stage of the 


distillation, they are coudensed, and left behind in the | 


| upper trays of the analyzer, in the manner I have al- 
ready indicated, and they are there stored ready to 


carburet any poor gas which may be presented to 
| them. 
ticularly assisted Mr. Young, perfectly convinced me 


Indeed, the experiments in which I more par 


of the advantages of this process. 
Those experiments consisted of an adaptation of, 


what you all know as the hydrocarbon process, which 


I had previously looked upon as impracticable, owing 
to the difficulty of producing a gas of uniform quality ; 


the operator, from the necessity there was in blend. 
ing the water gas (hydrogen and carbonic oxide) with 
the hydrocarbon gas, in exact proportions, so that he 
might take the surplus hydrocarbon produced from 
the bituminous material during the process of car- 
When the water gas 


bonization. hydrogen and car- 


bonic oxide) was passed in too small a quantity, the 


hydrocarbons, instead of being taken up, were depos- | 


ited, run to the tar well, and lost. On the otherh ind, 
when the water gas (hydrogen and carbonic oxid 
was in excexs, the hydrocarbon gas was diluted, and 
thereby deteriorated in its illuminating power. There- 
fore it can be easily observed it would be difficult to 
regulate the proportions. 
By this new process, the difficulty just indicated, 
in my opinion, is very much modified, if not entirely 
overcome, for it is not necessary that the gases be gen- 





marks to the advantages, or the applicability, of this | 


instead of allowing them to be sold in the tar at a| that quality boing entirely dependent on the skill of 


erated and blended simultaneously in the proper pro- 
portions. Should there be a deficiency of the water 
gas, the surplus hydrocarbons are deposited in the 
analyzer, and there stored up to carburet the water 
gas (hydrogen and carbonic oxide) when a supera- 
All that is neceseary is to make 
sure that the quantities necessary for giving a certain 


bundance is added. 


quality are produced. 

An instance of one of the experiments made will 
illustrate more fully my meaning. 

One of the shales employed in the experiments 
gave us a yield of 38-candle gas by the ordinary pro- 


cess. When a charge of this shale was passed through 
the analyzer, the surplus hydrocarbons were there 

condensed and deposited. The gas from a charge of 
a common splint coal, yielding 8500 cubie feet of 17- 
candle gas, was then passed through the analyzer, 
the illuminating power was invreased to 25 candles, 
thus showing that had those two materials been dis- 
tilled separately and mixed, there would have been 
produced 14,769 cubic feet of 25°91-candle gas, where- 
as by employing the bydrocerbons from the rich shale 
there was produced the same quantity of gas, tut 
having the very superior illuminating power of 30°52 
caudles. 

If we wish to have a gas from those materials of 
30°52 candles, all that we have to do is to werk them 
in equal proportions, when the analyzer will secure 
| that the whole of the volatile hydrocarbons are dif- 
| tased through the poor gas, whether they be worked 
together or not. 

Again, this same shale, on being distilled and pass- 
|ed through the analyzer, the surplus hydrocarbons 
| deposited there, steam then admitted into the retort, 
and there decomposed by the fixed carbon, until the 
| total bulk of the gases were brought up to 10,000 cu- 
| bic feet, it had an illuminating power of 35°38 can- 
| dles. 

| Itis thus shown conclusively that the analyzer is 
capable of fully utilizing tte bydrocarbon vapors re- 
sulting from the distillation of a rich bituminous sub- 
stance to carburet water gas (hydrogen and carbonic 


} 
} 


oxide). In conducting the hydrocarbon process by 
means of the analyzer, with a given bituminous mate- 
rial to produce a given quality of gas, all that is ne- 
cessary is to see that from a given quantity of said 
| material a given volume of gas is produced. 

Of course, I am aware that in this country, where 
coal can be had so cheaply, it is not likely the hydro- 
| carbon process will be employed, unless, as Mr. Spice 
very justly puts it, a coal famine was again to come 
upon us. In such a contingency, I have no doubt he 
is quite correct in asserting that his process of manu- 
facturing hydrogen gas, in conjunction with this an 
| alyzing process, would be very extensively employ- 
ed. 

My sole object in making reference to water gas is 
to sbow the utility of this new analyzing process in 
storing up and applying the surplus hydrocarbons 
from a rich gas to carburet a poor one, or from one 
stage of distillation to that of another. I have every 
confidence in laying this process before you, as I am 
| satisfied it is a great step in the right direction. And 

I hope that any little information I have been able to 
contribute may tend to direct your attention to the 
subject, so that, by discussing the matter, we may be 
enabled to judge of the practical utility of the inven- 
tion. 

Mr. Smith—Why is the steam put at the top of the 
apparatus? Does it not touch the gas? 

Mr. Mitchell—The steam never touches the gas ; it 
is only tor the purpose of keeping the trays hot. 

Mr. Whimster—is there any chance of tke wire 
gauze choking up? sf 

Mr. Mitchell—It is almost an impossibility. 

Mr. Peebles—What size is the mesh of the gauze? 

Mr. Mitchell—A quarter of an inch. 

Mr. Young (Clippens)—The size is eight meshes 
to the inch, made of No. 18 or 20 wire. We find that- 
although the apparatus keeps perfectly clear for about 
| three months, it is sometimes necessary to pat a little 
| steam into the uprights, so as to float the tars off. I 
' 
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believe in working the arrangement, it would be bet- 


ter to put ina rougher mesh at the bottom, and finer 
meshes as we ascend. The object of having three 
trays is to present a much larger surface, and they do 
not require sv much heat. At Hamilton, there was 
one jacketed tray, and we were very much disappoint- 
ed to find that the jacket was not tight, so there was 
a steam coil put in which was found to answer the 
purpose admirably. Without trays, any other ar- 
rangement by which the tars are kept above the 


condensing points of the hydrocarbons will give the | 


result, the sole object being to combine the tar- 
distilling and gas-condensing arrangements in one, 
so that the tar will be deprived of naphtha, and the 
gas deprived of tar, which alone will go away into the 
tar-well. 

Mr. Robb—There is one point I should like some in- 
formation upon. Iam exceedingly pleased with the 
ayparatus, which seems to me to be perfectly true in 
theory, and almost perfect in practice; but before 
adopting it to works where the annual consumption 
is large enough to warrant its introduction, I would 
like te hear something of the real value of the ordin- 
ary cannel coal in using this apparatus. It is stated 
in Mr. Mitchell’s paper that the illuminating power 
added to the gas, using ordinary second-class coal, is 
‘our candles. The Camps coal was used at Hamilton ; 
but it is said to be a snperior coal, which anybody, by 
the ordinary method of working, cou)d make equal to 
24 candles, or even 38 candles, witn a quarter of 
West wood shale used along with the coal. 
not be advisable to make gas equal to 28, or even 29 
candles with one-quarter Westwood shale and three- 
quarters Camps cannel ? 

Mr. Fairweather (Barrhexd )—With regard to Camp 
coal, I mentioned the matter to the West of Scotland 
Association, and Mr. Dunlop being present, said he 
was quite convinced that the report was over what it 
should have been, and that the actual illuminating 
power of the coa) was only between twenty-two and 
twenty-three candles. 

Mr. Robb—23°9 is in the analysis. 

Mr. Smith—I have been watching this apparatus 
with very great interest. I suppose Iam placed the 
furthest from the coals, with the exception of a few, 
and anything that can raise the illuminating power of 
the gas I try to watch, and du everything in my power 
to adopt it. I must confess that I fail entirely to see 
in what way this apparatus can raise the illuminating 
power of the gas three candles, because, by the ordin- 
ary process, we are making 28-candle gas, and carbon- 
izing the coal on the most approved principle. If we 
taki: the tar from the well, and turn it into gas agein 


we can get nothing more thao 12-candle gas, and how | 
can this tar be turned into 30-candle gas? This 1s a | 


question I should like answered, as there may be 
something in the chemistry of the process whtch gives 
this result. Another question I would like to ask is 
What deterioration is there in the value of the tar, 
estimating it to be worth so much per ton of coals, 
after condensing by means of this apparatus ? 

Mr. Stewart (Greenuck)—I have myself tested this 
apparatus, and Ihave no doubt it would be of great 
advantage to gas works, as you get by it all the ad- 
vantages I get by distilling the tars. I get as much 
for boiled tars as tars which are not boiled. 

Mr. Smith—I hope Mr. Mitchell will bear in mind 


the question I asked. I want to know the value of 


the products after using this apparavus, and how you 


can raise the illuminating power of the gas. I read 
over the West of Scotland Association's report of the 
process, and one thing struck me on looking over the 
data—namely, that one of the experiments did not 
bear out the others. 1 refer to the condensation by 
bromine. By the ordipary process the result is the 
same in all cases, and the condensation by bromine 
should have gone up like the others. 

Mr. Young—I have here a sample of hydrocarbon 


from which, by passing the gas through it, I can bring 


the illuminating power up to 80 candles, which is | 


qiuval ent to five cubic feet. By passing it through 
retort it would produce 50-candle gas, Here we 
ave got all the atoms of the naphthas and tars shrank 


Would it | 


up—in other words, the specitic gravity of the vapors 
is something like from four to six times the specific 
gravity of the gas itself. It very much depends on 
the quantity of naphtha in the gas what the illumin- 
ating power is. Drt Letheby, of London, made a 
long series of experiments, and he found that a single 
grain of naphtha increased the illuminating power by 
10 per cent. Here we have our coal tars taking away, 
not the most volatile portions of the hydrocarbons, 
but the very densist portions. Perhaps this will also 
account for the low condensatien from bromine. We 
know if we take the condensed matter and analyze it, 
we find its constitution is something like that of ben 
zole, and if we condense the matter from the New- 
castle coal, we find that 4 per cent. of condensation 


represents 12 candles, while 4 per cent. of Boghead 


coal represents 20 candles. We can easily understand 


that, seeing the gas have taken up and hold in sus- 
pension all the more volatile portion of the matter, 
they will receive wore illuminating power by the con 
densation of the denser portion. If we could only 
find the means of getting gus with all its carbon, we 
| should have a very high illuminating power, but see 
ling we r2quire to put it turough a retort, we lose 
As to the relative value of the 
products, that is a thing only time and the market 


some of this power. 


will decide. The whole you do with the tars is sim- 
ply to take away the naphtha, and two-fiths of the 
whole tar made in Great Britain is sold as boiled tar. 
Whatever the product you will be the gainer, because 
if you do not get the value of the hydroca:bons in 
your gas, you will get it in the products vou sell. 

Mr. Stewart explained that with regard to the price 
of boiled tars, he had the greater part of the world as 
a market to sell it in. 

Mr. Whimster—I would like, if we could, to get at 

the exact results that have been realized from this 
process per ton of coal. If the coal is carbonized, and 
| the tar resulting from it is treated in this apparatus, 
; how much illuminating power will it add to the gas, 
and what increase in quantity will there be, taking 
| any coal yon like? 

Mr. Reid—To my mind another question is also o¢ 


|importance. What is the effect of the absorption of 


| these liquid hydrocarbons in regard to severe temper- 
ature, what would be the result ? 


| Mr. Whimster—I understand this gas is permanent 
| gas, and I put my question on that understanding. 
Mr. Scott (Musselburgh)—Will it be stated, in 


plain words. what would really be the advantage of 


| this apparatus in regard to the quantity and quality 


of gas from a fair coal ? 

Mr. Peebles—I still think Mr. Smith’s question, as 
to the deterioration of the present value of the tar, 
should get a distinct answer. I am quite certain, 
| from the open and above-buard way in which every- 
| thing in connection with this process has been gone 
|into by the patentees, that they are willing to give 
every information in their power. 

Mr. Whimster—Might I say that the volatile naph 


thas derivable from coal tar in the ordinary process 


are worth 2s, 44d. per ton of coal, and that the result 
in taris better than the tar would be from this pro- 
cess, iv my Opinion. If the naphtha of an ordinary 
tar, obtained by the ordinary process. can realize a 
| clear profit, and we have residual products equal to 
what you have, is not that some advantage ? 
| Mr. Robb—lf it were stated what is the per cent- 
age of loss in naphthas and hydrocarbons in the tars, 
from any ordinary coal we are in the habit of work- 
ing, we could culculate the loss to us who depend for 
the sale of our tars on the proportion of naphtha, 

Mr. Mitchell—I do not see where Mr. Whimster can 
get his 2s. 44d. per ton of profit, because, taking Dr. 
Letheby as an authority, an Englisi coal which yields 
half the quantity of Scotch, gives one-third of ciude 
| naphtha per ton. I had no intention of touching on 
lthe experiments conducted at Hamilton; I merely 

took up the subject on its merits. If this Association 
| has any wish to go into experiments to answer these 
| questions, I have no doubt the patentees will only be 
too glad to co-vperate in the matter. 
| Mr. Young—lIt is quite natural to suppose, seeing 


| the tars in the precess of condensation. 


that we have to pump hydrocarbons from the drip- 
boxes, that we are all agreed as to their value. Our: 
present mode of condensation is a very crude ones 
We separate the benzole from coal tar by one or two? 
or more operations, to fractionize the matter, while 
there should be a series of condensations, and hence 
the reason why the hydrocarbons are not properly 
fractionated, and the naphtha in the tar is not frac, 
tionated. By this process the tarry particles are sifted 
out, the analyzer arrangements having a fly-wheel ac~ 
tion. The present method is simply to condense the 
tars from our gases and run them tothe tar well! 
there is no fractionating process. I have no doubt 
that from a rich coal 2s. 44d, worth of naphtha per 
ton can be got. One single grain of naphtha, added 
to a cubic foot of gas, increases the illuminating pow- 
er 10 per cent., and the naphthas are worth three 
times what they realize separately when they are dif- 
fused through the gas. Here the whole process o? 
condensation and fractionating is conducted in one 
single operation, and if it is good to put so much hy- 
drocarbon in our gas, why should we not put in more ? 
It issurely more profitable to diffuse hydrocarbons 
through gas than to sel?them in separate naphthas, 
Mr. Whimster 
process of utilizing the volatils portions of the tar. 


I quite agree that this is the bes t 


It is not a new idea (and I think it is one in the right 
direction) that we ought to aim at any fractivnal dis- 
tillation of secondary products. Nay, further, it *s 
absolutely necessary to get our gas to carry away all 
it can. What I want to know is, will it benefit me to 
turn from the process of tar distillation to this process 
with its secondary products? I say, with my heats 
and rich coal, we aim at producing gas equal to 27 can- 
dles. What resalts have been realized from the work- 
ing of this process—what definite results? what in- 
crease of illuminating power ? what increase in quan 
| tity? I say we can get tar from a ton of coal by the 
ordinary process, yielding six gallons of naptha of 
about 885° to 890° specific gravity, and from that ws 
can get at the rate of 2s. 44d. per ton of coal, after 
clearing the expenses of the proces, and we have be 
sides the tar boiled ready for the maiket, and all the 
ammonia in the tar separated from it; so that I hold 
that our tar is better than that produced by this pro- 
Will it benefit me 
anything to turn from the present process and adopt 


cess, aud is as great in quantity. 


this one? We are practical men, and do not cavil at 
inventions ; we are inventors ourselves, and are very 
| glad to see inventions brought out, and we praise and 
forward them. I am just as ready as any one to give 
all the praise that is due to the patentees of this pro- 
cess, which seems beautifully adap@&d for the object 
It has in view; but what is the benefit of it to us as 
gas managers ? . 

Mr. Monk (Lanark)—Do J understand Mr. Whim- 
ster to say that six gallons of naphtha are got from a 
ton of coal ? 

Mr. Whimster—It is 1°6 gallon. 
my book with the calculations at home, but any one 


I am sorry | ieft 


who wishes can see them. 

Mr. Blair (East Wemyss)—lIn taking a ton of coal, 
and taking the product from it, what is the weight of 
the tar, the weight of the water and the coal, and if 
there is an increase of illuminating; power, how much 
is it? 

The President—I scarcely understand your ques- 
tion ? 

Mr. Young—I think he means to ask whether there 
is any change in weight. That has not been proved 
yet; but I expect there will be no change, for the 
simple reason that this process does nothing but frac- 
tionate the tar; it simply divides the napthas from 
Instead of 
having the weight of the naphthas in the tars, you 
have it in the gas. The ammonical water is exactly 
the ‘ame, and the ammonia is also the same. 

Mr. Reid—lIn short, nothing is annihilated 

Mr. Monk—Whether is it better to put the naphtha 
into the gas or drive it way ? 


Mr. Mitchell (Dundee)—The meeting can only judge 
of the merits of this process if there are some prac 
cal details given to show in the ordinary working 
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that an ordinary coal produces a certaiu quantity of 
If Mr. Mitchell had been 
able to show what this ordinary plan of ours would 


gas of a certain quality. 


turn out if this analyizing process were : dopted, we 
would have been in a better position to give an opin- 
100 
tha 


At present we teke up a certain quantity of napb- 
about two-thirds of a gallon per ton of coal—and 
if it could be shown practically what the result would 
be in quantity and quality by this new process, taking 
such coal as we use at preseut, it wonld be more satis- 
factory. 

Mr. Smith 


they can get more gas by their process ; 


I do not think the patentees can show 
the only 
thing they claim to do is to raise the quality of the 
Ras. 

Mr. Young—Supposing the coal was equal to 10,000 
cubic feet of gas, 9°8 grains of naphtha for every cubic 
foot at 5 per cent. per grain, would be 50 per cent. of 
increased illuminating power, were it possible to use 
the whole of the naphtha. If you want to economiz« 
the hydrocarbon, it is essential to employ some poor 


2aa] 
Codi 


to use up the surplus of naphtha. It is qnite 
evident that from poor coal you will not gett e same 
quantity as from a rich coal, but if all the naphthas 
vere diffused through the gas it would add 50 per cent. 
Dr. Wallace admits that 


at Hamilton there was 1°7 per cent. of such a naphtha 


to tbe illuminating power. 


in the product, but that was evidently unsuited to dif- 
fuse through the gas we were making. To utilize 
your naphtha vapors you require to use poor coal. I 
nave not the least doubt that the further this natter 
is investigated you will be the more convinced that 
every grain of naphtha you employ in your gas is worth 
three times more per ton of coal than by selling it 
Dr 


increase of illuminating power to the extent of four 


separately. Letheby points out that there is an 
per cent. for every grain of naphtha, and in many 
It was asked whether there 
would not be a danger from condensation taking 
place in the gasholder in a low temperate. 


cases of ten per cent. 


Seeing 


that not only do the denser vapors get away, but carry | 


down a great many of the lighter ones, I think any 
gentleman may safely make the experiment, keeping 
the tars long enough in contact with the gas at a tem- 
perature sufficiently high to take away the volatile 
vapors 

Mr. Monk—In drawing up the report of the West 
of Scotland Association, we anticipated all these ques- 
tions, and have given there the value of the naphthas, 
and the per centage of naphtha in the tars in each pro- 
cess, and also the temperatures and the balance of 
sperm per ton, so that each manu may calculate the 
value of this process, and whether it is best to convert 
the naphtha into gas or sell it asnaphtha. I look upon 
the process as the perfection of the condensation of 
illuminating gas, and I speak from general observa- 
tion, both in Furope and America. In reference to 
Mr. Robb’s remarks as to the analysis of canne) coal, 
we did not take that coal for analysis; we took the 
coal that was lying at hand. In the reports appear- 
ing in the Journay or Gas Licutine of the 15th of 
We took 
the coal as it was lying, and put so much of it through 


May, we gave the products of the whole. 


the retorts in the ordinary process, and so much 
through this apparatus. The heats were about the 
same—about 1800° or 2000, 


back of the retort, and not so hot in front. 


a good white heat at the 
I think 
these comparative results are far more reliable than 
those obtained from analysis. This question has been 
put and answered before. I would refer to a letter 
which appeared in the Journau of this week from Mr. 
The President—As Mr. Key is not here to defend 
himsolf, 1 think you should not refer to his letter. 
Mr. Hall—This discussion has certainly gone on for 
a great length of time; but I have one point more 
I think the discus- 


ion has been chiefly confined to those parties who 


which 1s appiicable to some of us. 


cen utilize their tars and naphthas, and find a ready 
market for them. But in small works we find a diffi- 
culty in disposing of our tar and naphthas, and some 
have to give them away for very little, and I say that 
if this process can add to the quantity and illuminating 
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power of our gas, it will prove of great benefit to the 


mansgers of small works. 

Mr. Hislop—I think we must be all of one mind in 
regard to the simplicity and beauty of this arrange- 
ment. The whole question seems to resolve itself 
The 
have already been furnished in the Jovknau or Gas 
after the 


into a question of commercial value. results 


LIGHTING, and, experiments exhibited, it 


remains for each man to determine whether, accord- 
ing to his circumstances as to the disposal of the tar, 
it would be an advantage to use this prozess or not. 


At the same time I think it well that the patentees o¢ 


this process should prosecute the thing further, and | 


endeavor to satisfy the minds of the managers throngh- 
¢he advantage to be derived from it. In certain cases 
it would be certainly an advantage while in others it 
might be the reverse. 

Mr. Rabb—I see that if we were to adopt this pro- 
cess, we would have to face a large increase of plant, 
and we would be obliged to use a much higher class 
of coal, so that I am airaid in the end we would not 
profit by the change. 
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by holding a suitable screen before the flame, in such 
a manner as to cover the bright portion as completely 
as possible, this difficulty may be in a great measure 
overcome, 

I bave already alluded to the well-known fact that a 
flame is deprived of part of its laminosity if it is de- 
pressed or expanded by means of acold body, anda 
suitably-devised experiment afforded the proof thst 
the diminution of the light was due solely to the with- 
drawal of heat. 

Taking this result in connection with the appear- 
ance of a space between the flame and the body touch= 
ing it, which I have already spoken cf—that is, if we 


| institute experiments on these spaces with luminous 
out the country as to the utility of the process, and | 


flames, at the same time noting the simultaneous al- 
teration in the intensity of the light, we arrive at re- 


sults, easy, indeed, to be forseen, but leading to con- 


| clusions of practical interest. 


Mr. Young—If yon use a high-class coal you have | 


a certain quantity of naphtha left in the tars, and if 


you use poor coal to take it up, you get the benefit in | 


your gas. It is not necessary to increase the plant, 
it is only necessary to use a poor coal to take up the 
surplus of the hydrocarbon given off from the rich 
coal. The poor coal is to be utilized for that reason, 
We mix the coal at the present moment, and get the 
poor coal to carry away the hydrocarbons. This pro- 
cess is simply to utilize the vapors by diffusing them 
through the gas. 

Mr. Mitchell—Mr. Young has so fully answered 
every question that I find it unnecessary to add any 
thing to what he has said. 

The Presitent—I am sure we thank Mr. Mitvhell 
for the able and intelligent exposition he has given of 
this beautiful process. No doubt a considerable quan. 
tity of hydrocarbons remain in the tar, and the qnes_ 
tion simply comes to be—Is it more profitable to an- 
alyze the tars and get the naphtha diffused throngh 
the gas in the form shown by Mr. Mitchell, or to use 
Whether is the naphtha 


more valuable than the extra illuminating power dif 


the tar in the ordinary way ? 
fused through the gas? At the same time, I cannot 
think there can be the slightest di , if the perma- 
nency of the gas is established, that this process 
would ve beneficial to small places where there is a 
difficulty in getting the tar removed, and where it has 
to be given away fora trifle. In other places the ad- 
vantage would not perbaps be so great. On the whole, 
I tuink this is a process well worthy of our considera. 
tion, and if Mr. Young can show that for every grain 
of naphtha diffused through the gas there is an in- 
crease of 5 per cent. in the illuminating power of the 
gas, I think there will be no doubt of its success. The 
difficulty will be in getting the naphtha so diffused 
through the gas as to make every grain equal to that 
increase. I think we are entitled to give both Mr. 
Mitchell and Mr. Young a hearty vote of tnanks for 
the manner in which they have brought forward this 


jmportant and interesting subject. 





Contributions to the Theory of 
Luminous Flames. 
RY 


DR. KARL HELMANN. 


Translated from the “ Journal of Gasbeleuchvuing.”’} 
Parr I. 
(Continued trom page 115.) 

Effect of Diminution or Increase of Heat On Lum- 
inous Flames.—The phenomenon already noticed of 
a small space between a flame and the burner, or any 
otber cold body that touches the flame, is most con- 
spicuous in feebly luminons flames strongly diluted 
with neutral gases, but it may be also quite clearly 
observed in ordinary luminous flames. The observa- 
tion in the latter case becomes more difficult, because 
the eye is dazzled by the brightness of the light; but 


If a cold 
gas or candle flame, it is seen that the flame is quite 


metal wire is introduced into a luminous 
extinguished in the immediate vicinity of the wire, 
while the luminosity is diminished through a much 
wider circle. Thongh gases are exceedingly bad con- 
ductors of heat, in this case the upward movement 
and great diffusibility of the gas assists the abstrac- 
tion of heat by constantly bringing fresh glowing gas 


| particles into immediate contact with the cooling 


| wire. 


| 
| 


| 





The effect of this abstraction of heat must, 
therefore, necessarily make itself felt at a distance 
trom the wire, greater in proportion to the coldness 
of the wire itself; if the wire is only of small diame- 
ter, its temperature will in a comparatively short time 
be raised so high that the constantly diminishing ab- 
straction of heat at last becomes too slight to produce 
any perceptible diminution of light. 

The area of the extinguished as well as of the disil- 
luminated gas will, therefore, with a thin metal wire, 
be greatest in the first moment of its introduction into 
the flame; the two concentric areas will diminish as 
the wire grows hot, and finally disappear from obser- 
vation when the metal has become glowing hot. 

With a thick metal rod, on the other hand, a de 
crease of the two areas will not take place until a cer. 
tain balance is attained, and the temperature of the 
all the additional heat re. 
ceived only just suffices to replace that lost by radia_ 
tion and conduction from the metal. It follows from 
this that a metal body of some thickness can perma- 


rod is so far raised that 


nently affect the luminosity of the flame touching it. 

As it is generally a matter of indifference into what 
part of the flame the refrigerating body is introduced’ 
the head of the burner will evidently also have a dis- 
illuminating effect, and the more or less extended 
dark portion of the flame close to the burner is in no 
small degree due to this refrigerating power of the 
burner. 

Before I enter further upon the partial disillumina- 
tion or diminution of the light of a flame by the bur- 
ner, and the rush of the cold gas escaping, it seems 
necessary to examine more closely the manner in 
which disillumination may be caused by the refriger- 
ating effect of a cold body introduced into the flame. 
jfaluminous gas-flame, for instance, is slightly de- 
pressed by a porcelain saucer, the flame loses some 
of its light, and the porcelain becomes covered with 


a thick layer of soot. But if the refrigerating »bject 


|is atonce quickly immersed as far as the lower half 


of the flame, the light disappears entirely, and the 
porcelain is not sooted in the least. 

I have shown before that the extension of the flame 
and its consequences are immaterial to the case in 
question, and that the disillumination must be attrib- 
uted to abstraction of heat by the cold body. If, 
therefore, in each case, an equal surface of the por- 
celain plate is allowed to be in contact wi.h the flame, 
which may easily be arranged, the refrigerating effect 
will be pretty nearly equal,* and yet the plate be- 
comes covered with soot i! it is in the upper part of 
the flame, but not if it isin the lower portion. To 


* The upper and more intensely heated portion of th> 
flame will part with rather more heat, ina given time, to the 
porcelain plate thao the lower portion, on account of the 
greater difference in temperature. 
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7 . 3 ia ie : ae 
ascertain the cause of this difference in the flame | 


zones, the following experiments were made : 

A white porcelain rod introduced into the lower 

half of a gas-flame issuing from a round opening (8 
millimeters in diameter) caused the light-envelope 
lichtmantel), which was here only thin, t>» become 
perfectly blue to a wide extent. This was easily p:r- 
ceived when the eye was protected from the dazzling 
effect of the still luminous portion of the flame by a 
screen. No deposit of soot was to be seen on the rod: 
even after a lengthened period. Held in the upper 
portion of the light envelope, the rod was immedi- 
ately covered with a layer of soot, which soon became 
of considerable thickuess. In this case also diminu- 
tion of light was very clearly perceptible. 

Tc exp ain these phenomena, which any one may 
verify, I ventare the following hypothesis, which I 
shall endeavor to substantiate in the progress of this 
article : 


The carbon-containing materials forming the light | 


may burn in two different ways, viz., luminously, that 
is while giving off carbon in the flame; or non-lnmin- 
ously. that is without this intermediate process of 


cerbon-separation.* For the first mode of combus- 


tion, acertain high degree of heat is necessary, de- | 


pending upon the nature of the combustible, while 
any portion of the flame which by any means is pre- 
vented from attaining that limit of temperature can- 
not effect this separation of carbon. Combustible 


gases, if diluted bya neutral gas, require a higher | 


temperature to effect this separation than they other- 
wise would. 


With reference to this last point, which has also | 


been previously touched upon, chemistry offers many 
similar examples of diluted solutions not being de- 
composed, precipitation effected, ete , unless they are 
heated ; while in concentrated solutions, the same 
effects are produced at a much lower temperature 

The different portions of a luminous flame are of very 


unequal temperature, and a cold body introduced into | 
the flame, and abstracting in each case nearlyt+ the | 


same amount of heat, will only cool the hot upper 
portion of the flame to a small extent below the tem 
perature requisite for the separation of carbon, which 
process, therefore, continues undisturbed in the im- 
mediate neighborhood. Besides this, carbon is already 
separated in the part of the flame below the cooling 
body, and the particles being carried upwards, strike 
against it and deposit soot—a condition which is usu- 


: ° | 
ally present, though by suitable arrangements it may 


be obviated. Therefore, in the upper portion of the 
flame, a body introduced would become coated with 
soot (but, of course, only on the lower surface), even 
though for some distance ron:d the cooling body the 


temperature were so reduced that no separation of | 


carbon could take place. Butif the cooling body is 
inserted into the lower, less heated portion of the !ura_ 
inons envelope, the temperature of the flame is re_ 
duced below the lowest degree absolutely requisite 
for the carbon separation for a considerable distance 
round ; neither illumination of that portion of the 
flame, nor yet a deposit of soot, can, therefore, take 
place, end the less so as, if the porcelain rod is prop_ 
erly placed, the separation of carbon lower down in 
the flame, as just alluded to, will not occur. 

Reverting now to the experiment which induced 
the consideration of the action of the different por- 
tions of the flame-envelepe, we find the fact of the 
couting of a porcelain saucer with soot, if slightly 
pressed on a luminous flame, explained by two cir- 
cumstances, viz. : 


1. The diminution of heat is not sufficient to reduce | 


the very hot flame-gases below the lowest tempera_ 
ture requisite for the separation of carbon to any dis_ 
tance around; and 

2. The particles of carbon, separated in the lower, 
uncooled portions of the flame rise and attach them- 
telves to the saucer. The non-deposit of soot, but 


* I decidedly hold to the view already expressed as to the 
luminosity of such flames being occasioned by the separation 
of solid carbon; and ina future essay I shall bring fresh 
proof of the curiectness of this view, 

+ See last note but one, 


complete disillumination of the flame, when much de 

| presse d by acold body is, on the other hand, ex- 

| plained by the early cooling of the flame, preventing 
it from ever a(tuining the degree of heat necessary for 
the separation of carbon. 

These considerations teach us that where a large 
deposit of soot is required (as in the preparation of 
lamp-black, or for the annealing of blown glass), the 
flame must not be too much covled, but must contain 
sufficient heat to effect as complete a separation of 
carbon es possible. On the other hand. too high a 
temperature and unlimited access of air are prejudi- 
cial, as a large proportion of the carbon is then cor 

jsumed. ‘They show further that a cooling of the 
flame is, in fact, not necessary for the deposit of soot, 
because the carbon is not separated within the flame, 
in consequence of the diminished temperature ; but, 
on the contrary, a high temperature is the very 
The cold 


body introduced into the flame rather acts as a ram- 


| means by which this separation is effected. 


part to receive the bullets discharged, and its refrig- 


erating action only furthers the process, in so far as 
it prevents a greater combustion of the carbon sus- 
pended in the flame, or of that already deposited. It 


| place even on a glowing surface immersed in the lu- 


| minous flame. 


is consumed, partly in the interior of the flame, partly 
in its outer envelope, but this combustion will be less 
| perfect where the flame is bounded, not by the air, 
but by the solid body in contact with it. 


less, even here the access of air is not completely pre- 


vented, and, therefore. a portion of the deposited | 


but stil! glowing soot, will continually be burned, 


The deposit of soot on a glowing surface is. therefore, 
not quite so large asin one less heated ; but, witha 


very cold body, it may occur that the soot deposit, 


under certain circumstances, becumes much smaller, 
or even will not take place at all. 


In experimenting to prove that a glowing-hot objec? 


will have soot deposited npon it by aluminons gas- 
| flame, care must be taken not to expose the surface 
| to the air while at such a high temperature, otherwise 
| all the soot will, in an extremety short space of time, 
sometimes even instanzaneously, be consumed and 


disappear. The est plan is to heat a platinum sau- 


| cer vertically suspended, by means of a Bunsen lamp 


fastened horizontally, and directed against the con- | 


|ing from a tube, against the convex side. 
| pearance of the brightness of the surface will of itsel¢ 
show a deposit of soot. 

If the gas-flame is moved aside slightly, the soot, 
now exposed to the air, will immediately burn with af 
| bright heat. 

But by waiting until the layer of soot has attained 
some thickness, and then simultaneously removing 
both the light and the heat flame, though a portion 
of the soot will still be burned, the platinum cools so 





| quickly that a considerable portion of the soot will 
| remafn unconsumed. 

} Avstriking proof that the cooling of the flame is 
| only a subsidiary cause of the deposit of soot, and that 
| the cooling body only acts as a rampart to receive the 
| rapidly moving carbon particles, is the fact that a por- 
| celain rod introduced into the flame is coated almost 
| exclusively on its lower surface, or that exposed to the 


|issuing gas-jet, the upper surface only becoming 


slightly blackened, and that, after a considerable 
| lapse of time. 

This fact is a fresh and important proof that the 
soot exists in the flame as a solid body, and not, av 
Frankland supposed, in the form of vapor; otherwise 
the deposit would be a consequence of refrigeration, 
and condensatiou of the dense light-yielding hydro 
| carbon vapors would also take place on the upper sur- 
face of the body introduced into the flame. 


| My theoretical conclnsions had carried me thus far 

when I saw the disseration of M. Vogel on the increase 
| of illuminating power by heating the gas, and the di- 
|ametrically opposite conclusions arrived at by the 
ome Gas Referees. 


necessarily follows that a deposit of soot will take | 


In a flame without smoke, all the carbon separated | 


Neverthe- | 


cave. and whe. glowing hot to direct a gas-flame, issn- | 
- > | 
Lhe disap- | 


M. Vogel passed the gas through a U-tube, which 
was immersed successively in ice, a refrigerating mix- 
ture, boiling water, aud heated paraffin. A steatite 
burner was fixed immediately on the sexit end of the 
U-tube, so that the gas was burned as it issued. The 
photometric observations, taking the intensity of the 
light at +18° as 100, yielded at 0° 76 and 85; at 
—20° only 33 and 44; at +100, 104; and at +160, 
118. This would show the influence of a low tempe- 


rature to be very considerable, while heating yielded 


a result which, thongh not unimportant in itself, was 
by no means in proportion to the other 

These results were completely contradicted by the 
report of the Gas Referees, according to which no 
difference could be observed in the illuminating pow- 
er of gas at 0° and at 145 As far as I know, Voge 
has made no reply to this, and, unfortunately, cir 
cumstances prevent me at present from repeating 
his experiments; but the following remarks on the 
question generally may assist in elubidating it. 

With respect to the practical part of Vogel’s experi 
ments, it can scarcely be assumed that the gas issuing 


from the burner necessarily possessed the given tem- 


peratures of 0°, —20°, 100°, and 160°, for, consider- 
ing the exceedingly feeble heat condncting power of 
gases, the passagr through a single U-tube of a given 
temperature would certainly not suffice to raise the 
whole of the gas to the same temperature A spiral 
|tube, with many convolutions, would be decidedly 
preferable, and even then it would be desirable to 
| adopt the precaution of inserting a small thermometer 
lin the tube. at the end next to the burner. 

In the photometric observations carried out by me 
with a view to the present remarks, the necessity of 
keeping an exact record of the gas consumption soon 
became apparent. I think I may, @ priori, assume 
that the quartities of gas actually consumed in a unit 
of time, with a cooled or heated U-tube, in Vogel’s 
experiments, were not quite identical, and that the 
resultant figures would perhaps have been somewhat 
different if the difference in gas consumption had been 
duly allowed for. However, Vogel’s general conclu- 
sion as to the influence of the temperature of gas on 
its illuminating power would not be materially affect- 
ed by this proposed alteration—probably, indeed, a 
still greater divergence would Le observed in the fig- 
ures. It is, therefore, a matter for further examina- 


tion, whether the conclusion of the Gas Referees, 





that the illuminating power is equal, whether the gas 
possesses the temperature of 0° or 145°, can possibly 
be founded on facts. 

| Wnfortunitely, the facts accessible to me of those 
| experiments do not contair. the details of their manip- 
| alation, so that it is imp sible for me to decide 
whether they were carried out with proper care and 
judgment. So much, however, appears to me clear, 
that in considering the diminution of the intensity of 
the light by refrigeration of the gas below its ordi- 
nary temperatures, the composition of the gas itself is 


of the most vital importance, and that Vogel's exper- 
iments can only be effectually verified by employing 
a gas of the same composition. It is quite possible 
that two descriptions of coal gas, which at 18°, with 
equal consumption, show the same intensity of light, 
would at 0°, or —20°, differ very considerably, one 
losing much, the other but little of its intensity. A 
gas owing its brilliancy chiefly to a large proportion 
of ethyl would, even at a low temperature, emit uuch 
light, while a gas whose illuminating power depended 
chiefly on the presence of benzole and similar vapors, 
must experience a considerable diminution of light by 
|retrigeration. One may say, therefore, that when 
| Vogel observed a considerable diminution of brilliancy 
by refrigeration, while the gas referees quite contra- 
| dict this, it only proves that the latter used a gas very 
; poor in condensable hydrocarbons. On the other 
hand, in the increase of brilliancy by heating the gas 
observed by Vogel, any influence of the composition 
of the gas is not so evident or certain, for that a fresh 
formation of more condensed hydrocarbons should 
take place as quickly at 100° or 160°, is somewhat 
doubtful. On the other hand, every increase of heat 
must, of course, increase the brilliancy of the flame, 
|so that Vogel’s results may, to a certain extent, be 
anticipated as self-evident ; and yet the report of the 
Gas Referees asserts that no increase of brilliancy 
| took place, 


[To be continued.} 
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Phosphor Bronze. 
saienapaiaibaincns 
A paper on this subject was read before the Society 
of Arts on April 26, by Mr. Alexander Dick. The 
chair was occupied by Mr. W. H. Hartley, F. R.8. E. 
Having remarked on the fact that bronze had been 
known probably for 4,000 or 5,000 years, Mr. Dick 
gave a brief account of the experiments which led to | 


the employment of phosphorus in the manufacture 
of bronze. These uudertaken in 
Messrs. Montefiore & Kiinzel, of Li¢ge, Belgium. 
These gen lemen observed that the tin in bronze con- 


were 1868, by 


tinually decreases by oxidation during the process of 
smelting. Bronze containing 10-10 per cent. of tin 
was found to contain only 852 per cent. after four | 
smeltings. The oxide of copper formed during tbe 
process could be eliminated, by “ poling,” a process 
by which the molten metal is stirred up with a wooden | 
stick, but after various experiments the oxide of tin 


still remained. 


culty that Dr. Kinzel, for the first time, introduced 
this had the de- 
metal, which at first had a dull 


and covered appearance, suddenly became bright and 


phosphorus into the molten bronze ; 
sired effect, and the 
of metallic surface. Thus, by introducing a smal] 
proportion of phosphorus, or phosphuret of tin or 
copper, of previously ascertained composition, it was 
found that the total amount of oxygen contained in 
the molten metal could be ascertained analytically 
with perfect certainty 

Bronze thus deoxidised was found to be greatly im- 
proved in tenacity aud elasticity, besides that its 
qualities became changed, the grain or fracture be- 
came finer, the color brighter, the resistance to strain 
and compression considerably increased, and when 
melted it attained greater fluidity. 

Just as minute quantities of carbon alter the physi- 
cal properties of iron and convert the latter into steel, 
80 a minute quantity of phosphorus changes those of 
bronze and converts the same into phosphor-bronze. 
{t may thus be sa d in a certain sense that what stee) 
is to iron phosphor-bronze is to ordinary bronze. 

Mes-rs. Montefiore and Kunzel experimented with 
various combinations of metals, but phosphorus was 
found to be the only ingredient which will improve 
bonze by giving reliable results. 

The action of phosphorus is tw ofold—firstly it elim- 


| per square inch had been attained. 


| sea water much better than copper. 


It was in consequence of this diffi- | 


the stated above ; 


makes the tin capable of adopting a crystalline struc” 


inates oxides as and secondly, it 


ture—and, as two crystalline metals form a much more 
homogeneous alloy than two metals of which one is 
not crystalline, phosphor-bronze must necessarily be 
more homogeneous than ordinary bronze. Homoge- 
neity and absence of ox;gen increase the elasticity 
and absolute resistance of the alloy. 

Another great advantage of phosphor-bronze is tha. 
its hardness can be regulatea by varying the proport 
tions of phosphorus, which, in ordinary bronze, is 
done by increasing the proportion of tin, whereby the 
danger of segregation in the casting is greatly aug” 
mented. Ordinary bronze, after one or two smelt- 
ngs, becomes thick-flowing and putty-like, whils 
phosphor-bronze remains perfectly liquid until the 
solidifies) ; if, therefore, it is cast 


moment it sets 


just before the ‘‘ setting” takes place, no seyregation 
is possible. 

Combinations of phosphorus with copper, with tin, 
or with other metals, have long been known by chem- 
ists, but Dr. Kunzel was the first to employ the same 
for the purposes above stated. 

A number of phosphor-bronze alloys are now man- 
ufactured, varying in composition to suit the objects 
for which they are intended. The scope of their ap- 
plications is of course very great. ‘Ihe harder alloys 
are used for casting bells, tools for gunpowder mills, 
ete. ; other somewhat softer alloys are used fur engi- 
neering purposes, and the still softer for rolling, 
drawing, and embossing, etc. 

Numerous experiments were recorded showing the 
At 
inder a constant strain of 10 tons per 


extreme tenacity of phosphor bronze. Berlin a 
bar was tried 
square inch, and resisted 408,230 pulls; a bar of or- 
dinary bronze broke even before the strain of 10 tons 
A second bar of 
phosphor-bronze was tried uuder a strain of 124 tons 
per square inch, and withstood 147,850 pulls, and a 
third bar, under 7$ tons strain, broke only afte- 
3,100,000 pulls. 


bronze, whilst ander nine tons strain per square inch 


On the bending machine phosphor41 


| remained unbroken after 4,000,000 bends, whilst or. 


dinary bronze broke after 150,000 bends. It had also 
been found that sheets of the alloy stand the action of 
In a compara- 
tive experiment made at Blankenbergh, lasting over a 
period of six months, between the best English cop- 
per and phosphor-bronze it was found that the loss in 
weight due to the oxidising action of sea water aver- 


aged for the English copper 3°058 per cent., while 


that of the phosphor-bronze was but 1°158 per cent., | 


or about one-third Several governments have experi- 


mented on the use of the alloy for making cannons. | 


Without any exception, the results showed a much 
greater resisting power over that possessed by ordin- 
ary bronze. 

Sume handsome specimens of various toois, har- 
ness, etc., were shown, made uf phosphor-bronze. In 
the course of the discussion two speakers stated that 
phosphor-bronze had been tried for 30-inch bearings 
at the Llandore Steel Works Rolling Mills, where 
they were subjected to gritty friction, and it was found 
that this metal did not wear nearly so long as gun 
metal, and had consequently been given up.—Z/heé 


Tronmonge r. 





On Boiler Incrustation and Corrosion. 
(Read before section G, British Association, Glasgow Meet. 
ing, September, 


1876.] 


BY F. 8. BOWAN, LONDON: E. AND F. N. SPON. 


iceman 

Among the various duties which water has now to 
fulfil, not tho least important certainly is to serve for 
the generation of steam, and its varying fitness for 
this purpose often occasions.no little perplexity. For 
incrustations a number of remedies have been pro 
posed, some of which, like a quack life-pill, are war- 
ranted to answer in all conceivable 
reality they are not useful in any. In most cases the 
author considers soda-ash as the best preventive. 
Under its influence the sulphate of lime is decom- 


cases, whilst in | 


| voir. 


posed, and the carbonate obtained both from this 
source and from the bicarbonate of lime is deposited 
as loose powder incapable of forming incrustations, 
With intelligent supervision there is no fear of any un, 
pleasant results. Where the impurity consists mainly 
of sulphate of lime the soda-ash may be added to an 
external feed-tank or cistern instead of into the boiler 
Lime and zinc have bee. successfully used against 
the bisarbonate of Jime, but in case of the sulphate 
they are useless. Starchy and gelatinous matters, 

cording to the experiments of M Bidard, rather pr 
mote than prevent incrustation. Sodic oxalate and 
tannate also serve to increase the yuantity of the de. 
posit. Sal ammoniae and hydrochloric acid are very 
limited in their preventive power, and as mwoight have 
been forseen are lable to inflict serious damage on 
the 


acid has been pr posed in case of carbonates existing 


boiler and its connections. Raw pyroligneons 
alone, and for sulphate petroleum has been used with 
success. But in waters impregnated with carbonat 
of lime it is not recommended. Soap makes the boil 
ers filthy, sometimes forms « corrosive crust and pro- 
motes priming. A process is also in use which turns 
on the power of chloride of barium to decompose al 
sulphates present and liberate the carbonic acid in th 
water. The author, however, holds that for land! 
boilers the best system is to work in connection with 
surface condensers, and so supply them with really 


pure water. Thisis the more important ‘* in view of 


the extended use of sectional or water-tube boilers. 
Corrosion is apparently a more puzzling phenome- 
non than incrustation, since it takes places with wa- 
ters of a high degree of purity, such as the water from 
Car- 
bonic acid and oxygen in solution cause iron to rust 


Loch Katrine supplied to the city of Glasgow. 


away, as was first proved by the late Dr. Grace Cal- 
vert, and has been confirmed by more recent observ- 
ers. ‘The author's coucluding remarks are not with- 
out significance: ‘*Apart from such a plan there 
seems no hope of escaping corrosion, and advancing 
at the same time in engineering practice until it is 
possible to have copper boilers. And yet, even then, 
as the recent experiments of Carnelley on the action 
solutions on 
to 
we should still have to combat the same difficulties.” 

We consider that this pampblet is wel] worthy the 
carefnt attention of chemists, to whom it points out 
a vast and important field for useful research.— Chem 
ical Ne ws, 


of water, and of various saline copper 


(Chem. Soc. Jour., No. elxiii., p. 1) seem show, 





Report of the Referees of the Ridgewood 
Reservoir Contract. 

<ateesaili 

From a lengthy editorial in the Brooklyn (New 

York) 

the charges of fraud, both in the granting and con- 


Union-Argus of arecent date, we learn that 


duct of, what has been known for several years in 


that city, as ‘‘the Reserveir Contract” have been 
finally set at rest by the report of the Committee oj 


Referees 





composed of citizens of high repute—ap- 
pointed by Judge Neilson before whom the contrac+ 
tors for the building of the reservoir, Messrs. Kings- 
ley & Keeney, brought suit against the city, for the 
sum of $178,000, claimed as the balance due them on 
theirwork. The investigation which has been search- 
ing and patient, and extending over a period of a year, 
fully exonerates the Board of city works from the 
charges of collusion and corruption made against them, 
and finds that the contract was granted and made to 
the lowest competitors, according to law; that the 
work has been carried out in the spirit of the contract, 
and that the plaintiffs, Messrs. Kingsley & Keeney, 
the contractors, are entitled to the sum claimed, 
though they hold that tnder the p-esent action but 
$107,000 can be recovered, as that is all that remains 
of the $1,400,000 authorized to be expended by the 
city of Brooklyn in the construction of a storage reser 
It is considered probable that the plaintiffs, 
though they have established the integrity of their 
position, their conduct, their contract and their work, 
since they are awarded $71,000 less than they claim- 


'ed, which the referees admit is their proper due, will 
either appeal or seek under some other action to re- 
cover the difference between the amount claimed and 
that allowed them.—Hngineering News. 
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Gas-Light Intelligence. : 


United States. | 


Gas IN CantHacE, Mo.—Carthage, Mo., is to be 
lighted with gas.— Hing. News, 


INFLAMMABLE Gas Founp.—Inflammable gas is 
found near Richfield Springs, N. Y., and it is sug- 
gested that the village be lighted with it, as the sup- 
ply is thought to be abundant. —Jdid. 





Tue LovisvititE Gas Co.—The Louisville, Ky., gas 
company, groaning under the continuons growlings | 
of people and press, has notifie2 the Ccuncil Com- 
mittee that it will reduce the price of gas to manufac” 
turers from $1.46 to $1.18, and to private consum_ 
ers from $2.70 to $2 37, if a guarantee will be given 
that the pipes of no other company will be allowed to 
be laid in Louisville. —/bin. 

Street Lamps 1n LEAvENWoRTH, KAN., NOT TO BE | 
Licutep —In a sudden freak of what is called econo- | 
my. the city of Leavenworth, Kan., has decided not 
to light the street lamps. —/id. 


REDUCING THE Pricx oF Gas.—A leading gaslight 


company of New York has reduced the price of gas | 


twenty-five cents The officials say the reduction is 
made on account of the growing use of kerosene.— 
bid. 

EXTRAORDINARY VELOCITY oF Gas.—They say the 
poorer the quality of illuminating gas, the greates ve- 
locity 1t will attain in rushing through the meter. 
This explains to the American people the amazing 
phenomenon they have sometimes witnessed, of the 
index figures on the meter dials making thirteen hun- 
dred revolutions a minute.—Purlington Hawkeye 
September 20, 


Licut 1n Jersey Crru.—Mayor Leider, of Jersey 
City, yesterday signed the contract for lighting a large 
section of the city with Fayette vapor gus lamps, at a 
trivial expense compared with that hitherto charged 
by the Jersey Cizy Gas-Light Co. The new Police 
Commissioners have taken a firm stand for economy, 
in the matter of lighting the streets, and will save the 
city thousands of dollars.—V. Y. Herald, Sep. 21. 


New Gas Works at Eau Cratrz, Wis.—Eau Claire, 
Wis., is to have gas works. ‘The capital stock of the 
company constructing the same is $100,000, the offi- 
cers being Jobn Everitt, of Boston, President; A. E. 
Swift, Chicago, Vice President ; and Geo. 8. Redfield, 
Chicago, Secretary. 
buildings, work upon which will be commenced at 
once, tbe contract having been let, are 100 x 32, 90 x 
32 and 60 x 60, and a cistern 55 feet in diameter and 
17 feet deep. The pipe bas been ordered and will 
commence to arrive within the next two weeks, wheu 


The dimensions of fire proof 


work upon the mains will begin. About five miles in 
all will be laid and it is tha intention of the compary 
to have the new works cumpleted by November Ist. 
—Eng. News. 


pepse. Five lamps complete, with the connection, 
cost only $115, and the charge for lighting will be less 
If the work had been 


done a few years ago, some persons would have made 


than $20 a lamp for the year. 
fortunes out of it. Now that we are enabled to secure 
necessary public improvementt without paying four 
or five hundred per cent. more than the work is worth 
the expenditure will not be begrudged.—New York 
Herald, Sep. 24. 

[Through the courtesy of the Superintendent of 
Lamps and Gas, we are enabled to give the number 
of lamps erected on the piers, up to the present time, 
as follows ; 

North River Piers— 
lin street, 5 lamps; West 10th street, 10 lamps; West 


Harrison street, 5 lamps; Frank- 


22nd street, 5 lamps; West 24th street, 5 lamps, 
East River Piers—Pier 24, 5 lamps; Grand street, 
3 lamps; Twenty-third street, 5 lamps; Thirty-third 


street, 3 lamps. 


Tue Movtvat Gas-Licut Co., or Brooxtyn.—The 
Mutual Gas-Light Company, of Brooklyn, N. Y., cap- 


ital stock $3,000,000 (a new company), has contract- 


ed to supply private consumers at €2, and the city a! 
$1.75 per 1000 cubic feet.—Hng. News. 


Awarp oF Contract.-~The City Council of Hamil- 
ton, Ohio, have awarded the contract for furnishing 
that city with gas, for a period of ten years, from 
June 38rd, 1878, to the Citizens Gas-Light Company 
of Hamilton. — /did. 


Great Britain. 
LIMITING THE Prick or Gas 1n Lorpon.—The 
price of gas in London, Eng., is limited by the law to 
$1.10 per thousand feet of 12-candle power, and con” 


the standard. —/)id. 


PosTPONING THE PurcHASE oF GAs WorKS.— 
decidea to postpone the purchase of gas works, ‘‘on 
account of the success of the electric light, and the 
probability of its superseding gas.”— /did. 


Tue Exxectric CanpLe.—We are not certain that 
the ‘‘ electric candle” has not rendered an essential 
service to one “tas Company—the Liverpool United. 
By the report which we publish in another column, it 
will be seen that the proposal of the Special Gas Com 


negotiations for the transfer of the Company’s under- 
taking to the 
through. The Committee have been authoriz d to 


Corporation, has practically fallen 


| have an interview with the Directors to ask on what 
terms they would sell, but have not been empowered 
to treat for che purchase There is no disguising the 
fact, that the Company are strongly represented in the 


of use was made of the ‘“‘ electric candle ” to frighten 
the Council from engaging in an enterprise which 
might presently be superseded. From two points of 
In the 
la , 
| first place, we entirely deprecate the possession of 
purely commercial undertakings by Corporations ; and 
then we regard the enormously increasing debts of 


view, we regard tbe result with satisfaction. 





An INSTALMENT OF Dock ImPROVEMENT.—In ac- 


| Local Authorities with great apprhension. The Liy- 


cord.nce with the ordinance passed by the Board of | erpvol Company could never sell their undertaking 
Alderman early in the summer, the Commissioner of | for less than the price justified by past profits and a 


Public Works, acting in connection with the Dock 
Department, is actively prosecuting the work of erect- 
ing gas lamps on the docks, for the purpose of light- 
iug the docks and piers of the city. The ordinance 
contemplates supplying lamps on the North River 
side from the Battery to pier 34, and on the East 
River side to pier 37, and already five piers on the 
North River and four on the East River are lighted, 
much to the satisfaction of the residents in the vicin- 
ity. The improvement isa needed and useful one, 
and will, no doubt, be eventually extended to the 
whole line of docks on both rivers. It is fortunate, 


| prospective increase. ‘The purchase would land the 
| Corporation in a debt, large even for Liverpool, and 
| the eventual result could not be foreseen. It mignt 
be that the works, under Corporation management, 


would turn out a source of profit; itis quite as likely, 
| as said by some members of the Council, that they 
would involve a loss. In any case there is the dan 
| ger—distant, most undoubtedly, notwithstanding the 
| announcement of M. Jablochkoff, that in three months 
| he will have something startling to show—that ges 
may be superseded by some other illuminating agent. 
| And what would the ratepayers of Liverpool then say ? 


stant and clcse supervision keeps the quality up to 


Quite recently the Exeter Town Council (Engiand) | 


mittee of the Corporation of Liverpool to open | 


Town Council; still, it will be seen that a good deal 


poration are far better without the gas-works. The 

have their hands, as Alderman Samuelson very cor- 
rectly said, sufficiently full already, and their endeav- 
ors should be directed rather towards compelling the 
Company to fulfil their accepted contracts than to the 
acquisition of the undertaking, which might prove 


disastrous.— Journal of Gas Lighting. 


British Provinces. 
St. Joun’s (N. B.) Gas-Licgur Co.—It is anticipa- 
ted that the St. John’s (N. B 
in a position to again supply gas to the city by the 1st 


) Gas Company will be 


of October next.—Eng News. 





Chemical amd Scientific Repertory. 





Licutinc a Boripine By Evecrriciry.—The build- 
ing now being erected for the /erald, in Boston, will 
be supplied with an electric lighting apparatus, so 
that it will be unnecessary to use a match anywhere 
on the premises. This will be the first building of 
this kind in this country im which the new principle 
has been applied.— Hngineering Newss 

A New Exptosive. —A new explosive for large gung 
has been invented hy Capt. Totten, U. S. A. 
sists of a spherical nueleus of gan cotten surrounded 


It con- 


by a casing of powder, reising the diameter of the 
whole charge to donble that of the nucleus. This is 
said to prevent the waste of gunpowder blown out of 
the barrel while still burning, and also renders harm. 
less the immense strain produced by the explosion of 


gun cotton.—/ronmonger. 


LAVISH AND PROFITABLE Pusuiciry.—Ose of the 
| 
| best known houses in the manufacture of engines, 


|and expend annually the sum of £6000 stering for 


pumps, and agricultural machinery in Paris, set apart 


advertisements, which, we are informed, bring satis_ 
| factory returns to them in the nourishment and de- 
| velopwent of their busidess.—JLid. 

| 

Tue Paris Exposirion or 1878.—Two thousand 

| pounds sterling has been appropriated by the Com- 
missioners of the Paris Exposition of 1878, in aid of 
| artisans who have meritorious objects to exhibit, con_ 
| structed by their own hands, and who are working fur 
their own account, but are unable to defray the ex- 
pense of exhibition from their own resources. The 
prefects of eack of the eighty-six departments are to 
supervise the applications under this head.—Jdid. 

An IceLranpic NewspaPe:.—A type foundry in St. 
| Paul has lately furnished the types for the Pramvavi- 
| an Iceland newspaper, to be published in the Icelan, 
dic colony at Keewatin, on the Red River, in British 
territury, about sixty miles from Fort Garry. ‘This 
will be the first newspaper published on the American 


continent in the Icelandic language. The prepara- 


tion of the types requirea the yreatest care. ‘They 


are in the Roman alphabet, but with a great many 
peculiarities in regard to accentation, and are ofa 
very antiquated form. The Icelandic language is 
something like the Norwegian lungnage as it was spo- 
ken about 1000 years ago.— _V. Y World, 

Coat Discovery 1x Vicror1a.—Another coal dis- 
covery has been chronicled in Australia. This time 
the good news is from the Gippsland district in Vic- 
toria, and the locality within easy distance of the rail- 
way. ‘The seam upon the surface is reported to be 
two-and-a-half feet thick, and the indications of the 
most promising character. At present Victoria is 
dependent upon New South Wales for its supply of 
coal; andthe immense value the discovery of exten- 
sive coulfields in the colony would prove to Victoria 
t that the collieries of 
New South Wales export from the port of Newcastle 


may be judged of by the f 


alone over 20,000 tons a week, making a yearly total 


oo, that it is being made at a fair and reasonable ex | Altogether, we come to the conclusion that the Cor- | of above 10,(00,000 tons.—British Trade Journal. 
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Coat Exports rrom GeRMANY.—Germany is about 
to try the experiment of exporting coal on a large 
formed with 


and association 


the 


scale, 
called 


begins its operations 


an this object, 
‘** Westphalian Coal Export Association,” 
Coal-owners representi .g an 
output of 3,750,000 tons have, it is stated, a ready 
been enrolled, and an additional number of members 
is expected, sufficient to bring the total output rep- 
resented to 6,000,000 tons. 


Special arrangements 


with several of the railway companies for the transit 
of coal to the North Sea ports have 
chester Guardian) now for some time past been iu 
operation, and in tbe ports both of the North Sea and 
the Baltic manifold relations have been opened with 
Chambers of Commerce, mercantile firms, and wharf- 
owners, with a view to promoting the consumption 
and export of German coal in the joint interest of 
concerned. 


those Cargoes have already been des- 


patched to St. Petersburg, Riga, and other places, 


and additional contracts have been secured.—Jdid. 





Report to the Secretary of State for the 
Home Department on the Subject of the 
Testing of Petroleum. 

By Dr. F. A. ABEL, F. R. 8., 
Chemist to the War Department. 
_ 

The opinion has become very general that the so- 
called open 
ing Petroleum Act, is unsativfactory and even fallavi- 
ous. The chief objection is that it is liable to *‘ manip- 


ulation,” accidentul or designed, 7. ¢., ‘‘in conse- 
quence of certain very readily variable elements in 
the details of the test (added to the interfering action 
of even slight crrents of air) the flashing-point of one 
and the same sample may be made to differ many de- 
grees in the hands of different operators, or of one 
and the same operator at different times. On this 
point Messrs. T. W. Keates, Dugald Campbell, the 
late Dr. Letheby, Drs. Attfield, and B. H. Paul, Dr, 
Redwood, Secretary of the Petroleum Association, the 
Secretary of the Scottish Mineral Oil Association, and 
the local authorities under,the Act at Bristol and Liv 
erpool are substantially agreed. It is pointed out 
that ‘‘ great difficulties !.ave arisen in connection with 
the present regulations repecting the testing of petro- 


leum oils, consequent upon the legalised acceptance 
1 


‘* flashing-test,” as required by the exist- | 


says the Man- | 


of the spout ox wick-tube. 
that when lighted it gives a flame of about 0°15 inch 
in diameter, and this size is easily maintained by 
manipulation irom time to 


time with a small wire 


trimmer. A test-flame arrangement for gas has been 
The 
bath having been raised to the proper temperature 


devised and may be substituted for the lamp 


the oil to be tested is introduced into the petroleum 
cup, being poured in slowly until the level of the 
liquid just reaches the point of the guage fixed in the 
cup. 
in which the samples to be tested have been kept 
should be observed in the first instance, and if it ex- 
ceeds 65° the samples to be tested should be cooled 
down to about 60° by immersing the bottles contain- 
The lid of the cup, with 


the slide closed is then put on and the cup placed in 


ing them into cold water 
the bath or heating vessel. The thermometer in the 
lid of the cup has been adjusted so as to have its bulb 
just immersed it the liquid, and its position is not 
under any circumstances to be altered. When the cup 
has been placed in the proper position the scale of the 
thermometer faces the operater. The test-lawp is 
then placed in position upon the lid of the cup, the 
lead-line or pendelum which has been fixed in a con- 
venient position in front of the operator, is set in 
motion, and the rise of the thermometer in the petro- 
is watched. 
the 


leum cup 


reached about 66 o}] eration of testing is to be 


} commenced, the test-flame being applied once !or 


every rise of one degree, in the following manner; 
The slide is slowly drawn open while the penduleum 
performs three oscillatious, and is closed during the 
fourth oscillation. 

After careful consideration we have every reason to 
believe that Professor Abel’s method will lead to ac- 


curate results—no small boon to the general public as 


| well as to: all connected with the petroleum trade.— 





of oils as safe or their condemnation as dangerous | 


upon a difference of even ove degree in their flasbing_ 
points as determined by a test which may give differ- 
ence of several degress with One and the &(tineé ail in 
the hands of ditferent operators.” 
to be 
performed with a simple piece of apparatus, which is 


therefore elaborated a so-called ‘* close-test ” 
here described at length and figured, and which has 
been pronounced satisfactory by Messys. Keates ond 
Redwood, and also by the Secretary of the Scottish 
Mineral Oil Association, Mr. B. Calderwood. Prof. 


Abel’s instructions for the applicatic un of the test are | 


as follows: 
in a position where it is not exposed to currents of air. 

The heating vessel or water-bath is filled by pour- 
ing water into its funnel until it begins to flow out at 
the spout ofthe vessel. The temperature of the water 
at the commencement of the test is to be 130°F.. 
this is attained in the first instance either by mising 
hot and cold water in the bath, or iv a vessel from 
which the bath is filled until the thermometer provid- 
ed for testing the temperature of the water gives the 
proper indication ; 
spirit-lamp (attached to the stand of the apparatus 
Whena 
test is completed the water-bath is again raised to 
130 


until the required temperature is indicated 
by placing the lamp underneath, and the result 
is readily obtained whilst the petroleum cup is being 
emptied, cooled, and re-filled with a fresh sample to 
be 
from 


ceeded 


tested. The lamp is then turned on its swivel 


under the apparatus, and the next test is pro- 
with. The test lamp is prepared for use by 


fitting it with a piece of flat plaited candle wick (¢.9., 
Field's night-light candle wick), and filling it with 


colza or rape oil up to the lower edye of the opening 


| Che mical Ne ws 





The New Bridges at Rotterdam, 
-_>- 

Dutch engineering skill and enterprise have just 
completed an undertaking of a maguitude second to 
none of the many great works achieved by the Dutch 
before. 
people have waged constant war against the encroach- 
ments of the sea and the rivers by which their coun} 


try is intersected. The hydraulic works are the firs- 


|in the world; their bridges at Kutphen Kuylenburg, 


| Bommel, and Maesdijk rival those of America. A 


Prof. Abel has | 


| 


Wh . | 
—The apparatus should be placed for use | 


fifth, the new railway bridge which crosses the Maas 
at Rotterdam, has just been added, which was tor, 
mally opened on April 29th, and the iniportance OF 
which for Holland ueed hardly be pointed ont. 

The work, after an expenditure of nearly 2,000,000 
florins (£160,000), of than half 


has been expendsd on the superstructure, and less 


which rather more 
than half for the substructure, has been completed 
within eight years, about the same time required for 
the construction of the similar bridge at Hamburg, 
and that between Venice and the Continent. Five 


|g gantic wrought-iron arched girders, resting on gi- 


gantic piers, and of spans ranging from 216 feet 6 in. 


| 
and | 


or by heating the water with the | 


| 
| 


to 295 feet 4 in., and a height of nearly 20 feet above 
ordinary high wate: level, connect the city with an 
island in the middle of the stream, two other arches 
uniting this island with the opposite shore. 

Another great work at Rotterdam is now in course 
of completion, which has attracted general attention 
on the Continent. A few paces below the railway 
the ** Willems- 
brug,” to serve for the ordinary carriage traffic of the 
city and foot passengers, is in cuurse of construction, 
The foundation stone of this bridge was laid three 
years ago by the King of Holland in person. 


bridge, another bridge, so-called 


ailrangements, of which one is within the city, the 
other in the canal called the King’s Harbor 
Haven), 


Koning’s 
656 feet wide, between tue opposite shore 
andthe island above mertioned, to permit the pas- 
sape Cf the largest ships.— Builder, 


The lamp is trimmed so 


{ 
} 


} 


In warm weather the temperature of the room | 


When the temperature has | 


It is well kuown that for centuries the Dutch | 


This, | 
| like the railway bridge, is provided with two pivot 


Prices of Gas Coals. 


—_——-- 


Our quotations of gas coals remain without change 


Westmoreland............ & #4.50) 





at Baltimore. 


PN oi toned ckokocesesindes 4.50) 
DeSDOEG, 625560 s000s0c000s08 5.35 
REMERON « cosswicsbuctoaboncues 5.35 
Murphy Run............. 5.35 
Newburgh Orrel......... 5.35 
Ches. and Ohio RR.) 5 OF 
Caking Coal....... eras 
Block SENDS -cadavucans 4.50 1.75) oe er 
eh OS eae 4.25 1.60 pag ed 
International............. 4.25 1.60) ” F 
CRower Fa ici ccccsscces 4.00 
Cannelton Cannel...... 10 00 
POPLIN pa cecincesendasases 10.00 


The receipts of domestic coa are increasing as the 
season advances, consumers evincing a desire to get 
their supplies for the winter in store, while navigation 
is favorable. 

Foreign coutinues to arrive. Some new contracts 
for Newcastle for the New England market are re- 
ported. 

Provincial is still enquired for, the receipts being 
absorbed as fast as they arrive. No material change 


in prices is looked for during the present season. 





Gas Stocks. 
Quotations by W. B. Scott & Co., Bankers, 
24 Pine Street, New York Ciry. 
OcTroBER 2, 1877. 
ts?” All communications wiil receive particular attention 


a 
was, Vo. sof N. 2. City. 
Capital. Par. Bid. Asked. 
Central, Westchester 166,000 50 90 95 
ROMNU ci Saakcacdtscuanes $1,850,000 50 95 97 
Manhattan. 000.0000. 4,000,000 50 195 200 
Metropolitan....... % 2,500,000 100 127 131 
Re Scrip... $1,000,000 .. 100 103 
“ig Bonds.. 500.000 1000 = 92 94 
IE cc scckiccesscetns 5,000,000 100 95 97 
° Bonds, gold. 900,000 1000 105 — 
| re 1,000.000 100 70 80 
OF BA asta uns ene 4,000,000 100 128 131 
Suburban, W'stch'str 390,000 50 100 
Gas Co.'s of Brooklyn. 
BROGKIGR ...05686550000 - 2,000,000 25 —- 170 
RM sacsienscdasaccne 1,200,000 20 70 75 
 “Borip.... 320,000 1000 95 974 
Peoples.......... *,000,009 10 40 40 
. Bond: ® 325,000 .. <+-<- 95 
si Scrip .... 300,000... 75 xO 
Metropolitan........ 1,000,000 199 65 70 
ND ciicciinsiinaiscsace 1,000,000 25 80 85 
“ i are 700,000 1000 = 96 98 
Williamsburgh ....... 1,000,000 50 115 120 
0 Scrip - 100 103 
Union Co. E N. Y... 25 — <1) 
Out of Town Gas Companies. 
Bath, Maine........... 70,000 100 
Buffalo Mutual, N. Y 750,000 100 65 70 
fe Bonds 200,000 1000 95 100 
Baltimore, Md........ 2,000,000 100 134 134 
os Ctfs., gold 1,000,000 106 110 
Bayonne, N. J....... : 100 90 
Brockport, N. Y...... 25,000 100... 80 
Citizens, Newark..... 918,000 50 100 105 
= * 2 124,000 — — -- 
Cincinnati G & C Co a 190 
Derby of Conn....... 160,000 100 60 80 
East Boston, Mass. . 25 132 — 
Fort Wayne, Ind..... 100 , — 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn...... 700,000 25 184 186 
Hempstead, L I...... 25,000 100... _- 
Jersey City ....... ws 386,000 20 155 160 
| Jamaica, L, I..,....... 25,000 100 .., — 
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E. & F. 


131-3m && DESCRIPTIVE 


Jacksonville, Il...... 120,000 50 82 
Lewistown Maine... 400,000 100 50 
Lime, SP Giis aos sisie 60,000 100 ~- 
Bonds 30,000 90 
Laclede, St Louis Mo. 100 100 
Long Brancb......... 1,200,000 20 40 
Peoples, Jersey City 120 


Peoples of Albany... 650,000 100 


Bonds 250,000 1000 

Peoples of Baltimore 25 

o Bonds.... 106 
Perth Amboy ......... 25 
Rochester, N. Y...... 100 = 50 
Kichmond Co., 8. I. 300,000... ame: 
Woonsocket, R. L.... 150,000 100° 100 
Halifax WY. G......5.... 400,000 40° 148 


Hamilton, Ontario. . 150,000 40° 1173 
San Francisco Gas- 

Co., S. Fr'isco Cai. 111 
St. Louis, Missouni.. 600,000 50 73 
Stillwater, Minn...... 50,000 5O 
Sanyerties, W. YT .... 15,000 LOO 95 
Troy, Citizens. ..... 600,000 100 
Toledo, Obio TrETTerT) . 95 


180 shares Brooklyn gas stock 


1674—1694. 


JUST PUBLISHED, 
COMPLETE IN ONE VOLUME OF 364 PAGES, DEMY 410, CONTAINING 29 PLATES AND NUMEROUS ENGRAVINGS. PRICE $1 


A PRACTICAL TREATISE ON THE 


MANUFACTURE AND DISTRIBUTION OF COAL GAS. 


5 


150 


974 


sold at auction, @ 
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Stove. 
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to handle 
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No Dust 


Thorough radiation. 
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dow. 
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Brown & Owen, Philadelphia, Fa.. ........0ss.-eee- . 151 
Mackenzie & Sayre Man’f’g Co.............0...4. E . 151 
GAS AND WATER PIPES. 
McNeals & Archer, Burlinzton, N. J.........-....e0005- 146 
Gloucester Iron Works, Philadalphia, Pa............... 146 
Campbell, Brick & Co., New York City.. ............... 146 
James Marshall & Co., Pittsburgh, Pa........... ... .. 146 
R. D. Wood & Co., Philadelphia, Pa.............ceeeees 146 
S. Decatur Smith, Philadelphia, Pa.................-.4 146 
H. R. Smith & Co., Comumbus, Ohio. ...............00-5- 146 
Williams Gantth, Pitsebargm, PO... ....006 cecccccces -.. 146 
i hs TI, Boos dole ccnscsccavascccssees 146 
Warren Foundry and Machine Co,...........0..4.. avans Dae 
PIPE CUTTING MACHINES. 
A. OC; Weeds TN, Tes Bea! ae ised vec iecisescivecrces 149 
RETORTS AND FIRE BRICK. 
Goo. C. TIIGES B CO ccdccescdscncscveseccesccoees .. UA 
Evans & Howard, St. Lowls, MO... ccccccees sc cccccces 149 
J. H. Gautier & Co., Jersey City, N.J.....cccccccscees 148 
B. Kreischer & Son, New York City...........s0eee.eeee 149 
AGam Wales, MEW TOPE ClaR. anos vcs cccccccesss cesese 148 
Gardner Brothers, Pittsburgh Pa............06- see 148 
Brooklyn Retort and Fire Brick Works............. ... 148 
GAS METERS, 

Harris, Griffin & Co., Philadelphia, Pa............. he 
American Meter Co., Philadelphia, Pa.................. 153 
W. W. Goodwin & Co., Philadelphia, Pa................ 158 
Harris, Helme & MclIlhenny, Philndelphia, Pa......... 153 

VALVES. 
Charman Valve Manufacturing Co., Boston, Mass..... 132 
Ludlow Valve Manufacturing Co., Troy, N. Y......... 148 
EXHAUSTERS. 

P. H. & F, M. Roots, Connersville, Ind.. ...........++- 148 
Smith & Sayre Manufacturing Co., New York City..... 152 


2arlors, Offices, Studies, and 
Conservatories, 
Send for Circular. 
THE RETORT GAS STOVE CoO., 
189 Eddy Street, Providence, RK. I. 


NEW YORK. 
FREE BY 


MAIL ON APPLICATION. 


| 

| REMEMBER. 

| Both Torch and Key are 

| Patented. 

Beware of Imitations and 
Infringements, 


GAS LIGHT 
COMPANIES. 
And Others Interested in 

LIGHTING 
STREET LAMPS 


can now make satisfac 





tory arrangemonts to use 


| the 

PATENT 
GAS-LIGHTING TORCH 
| and Improved 

| PATENT 

| DCUBLE HANDLE 


LEVER, or KEY, 
now used by most of the 
leading Cities of the 
world to ‘* turn on” 





Light and Extinguish the 
Gas of Street Lamps. 

This Torch is construc- 
ted WIND AND STORM 
PROOF, 

The Patent Key can be 
| riveted to Keys of ordin- 
ary Gas Cocks. 
| The charge for a Li- 

cense issmall. It PAYS 
FOR ITSELF VERY QUICK 
LY. Reference may be 
made to the various Gas- 


Light Companies in New 
York, Worces- 
ter, Springfield, etc., or 
the Gas-Light Companies, or Cities where it is 


Boston, 





to any of 
used. 
Send for any other particulars, info1mation, or terms, to 


J. W. BARTLETT, 


Owner ot the Letters Patent, 


619 Broadway, New York City. 
439—1t 


SITUATION WANTED. 
As Engineer or Foreman 


of a Gas Works. Is desirous of making a change. Is wel 
known by several Gas-Light Companies, 
Address A. M., care of A. M, CALLENDER & Co., 42 Pine 


Street, New York. 439—6t 


kK. 5. CATHELS, 


CONSULTING GAS ENGINEER, 





MONTREAL, CANADA. 


439— 





| White Cement.—Herr 0. 


mends » mixture of seventy-five parts of carefully 


Fahnejelra recom 


| washed chalk and twenty-five parts of washed kaolin, 
to be first calcined to red heat and afterwards ground. 
The powder is then snow white. or, if the heat has 
been too great, it has a bluish shade. Either alone, 
or with a small percentage of gypsum, it makes an 
an excellent cement.—J/ung. Polyt. Jour. 
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Light dour nal. 





Flange-Pipes 





IRON 
FOR WATER AND GAS. 


JAMES P. r 
WILLIAM SEXTON, Superintende{ 


yCESTERIRON Wop, 


CAST gh gt whe 


DAVID 8. BROWN, President, 


MICHELLON, Secretary; 
BENJAMIN CHEW, Treasurer, 





| GLOUCES ERSCITY: NJ. 


(astlron cas Wale Pigs, Sto Valves Fie Hydra, Gras Holders. & 


Office No. 6 North Seventh Street, 


— 


cesta ia. 
ESTABLISHED 1856. 


WARREN FOUNDRY an MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK aartletoni 153 BROADWAY. 


ity 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 


H. R. SMITH & CO., | NATIONAL FOUNDRY — 


COLUMBUS, OHIO, AND PIPE WORKS. 
MANUFACTURERS OF |} OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN 


CAST TRON GAS & WATER PIPE, inesom, 


PITTSBURGH, PA 
< a 
BRANCH CASTINGS, LAMP POSTS, Etc. wMnM. SMITE, 
(Pipe from three inch and upwards cast vertically in 12 feet 


Manufacturer of all kinds of GAS and WATER PIPE 
lenguns.) 


BRANCHES, CONNECTIONS, T's, ELBOWS, and 
HEAVY AND LIGHT CASTINGS OF ALL KINDS. 


all CASTINGS USED AT GAS AND 
DAILY CAPACITY 125 TONS. 


WATER WORKS, 
s®~ Our Works connect direct with eleven railroads center 


We offer special inducements to parties wishing to pur- 
hase, My Pipe is Smooth, regularin weights, and cast ver- 
ng in this city, giving us unequalled facilities for shipping 
0 all points, at the lowest rates of freight. 405-ly | 


| tically. 


N. B.—Pipe from 3 inch and upwards, cast in 12-ft. lengths, | 
&® SEND FOR CIRCULAR AND PRICE LIST. aa 











R. D. WOOD & COE., 
PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Cirestnut Street. 


JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 





Works, ISth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 


Pittsburgh, Pa. 


N.B.—Pipes from 8-1ncn and upward; Cast in 12 ft, lengths, 
t@™ sond for Circular and Price List 


- CAMPBELL, BRICK & CO., 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Office 112 Leonard Street, N. Y. 
Ropert CAMPBELL 
Ritey A. Beicx 
W. W. Campsetw. 


B. 8, BENSON. 


MANUFACTURER OF 





Cast Iron Pipes and Fittings, 


AND 


Cas and Water Mains. 


All sizes from 3 to 30 inch cast vertically in 124 feet lengths 


Office & ractory 52 East Monument Nt., 
BALTIMORE, MD. 





S. DECATUR SMITH, 





CAST IRON GAS 8 WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 


Se -veral Thousand 2, 3, 4, 6 and 8 Inck 
Cast Iron Gas and Water Pipes on 
hand, for immedinte delivery. 


t@” FITTINGS FOR GAS AND WATER MAINS. as 


* 
; 

















































NEW YORK AND CLEVELAND GAS COALS. 


CAS COAL COM’Y es. ghaae | 


MINERS AND SHIPPERS OF a 


YOUGHIOGHENY GAS COAL. — COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


This Company is prepared to furnish any amount of their | 


justly celebrated, and acknowledged superior GAS COAL, to \ 
any point reached by railroad or navigation. on most favor | C+ y+N Soy = Vas ) =, C3 hoe E Ly 
able terms, a { fh \ —_— We, Waa, Nh Se _— i , a 
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General Office—384 Penn Avenue, ies 
PITTSBURGH, PA. Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 


Branch Office—C. & P. RR. Coal Pier | m the Pennsylvania Railroad, and on the Youghiogheny River. 
CLEVELAND, OHIO. 


OFFICES 
WILLIAM A. McINTOSH, President. als 


A. CARNEGIE, Vice-President. No. 11 Merchants Exchange, Phil’a. 90 Wall Street, New York. 
W. P. DE ARMIT, Treasurer, . ‘Ee — MENT 
THOMAS AXWORTHY. Agent PLACES OF SHIPMENT. 
351-1y at Cleveland, Ohio. Pennsylvania Railroad, Pier No. 2 (Lower Side). 
PE YTONA CA NN E L COA L Greenwich Wharves, Delaware River. . 
] 366-ly Pier No. 1 (Lower Side), South Amboy, N. de 


FROM WEST VIRGINIA. ” 
ields over 13,000 feet of Gas per ton, At ten thousand C A NNEI TON CO A\ : COMP A NJ Y 
feet (standard yield) the illuminating power is over 43 can- « i 
es, Purities 4,510 feet to the bushel of lime. 
S E. LOW, Secretary, OF WEST VIRGINIA. 


Office, 58 Broadway. . } 
. Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County West \i 


THE NEWBURGH ginia delivered at RICHMOND, Va. : 
CANNELTON CANNEL 
Orrel Coal Company, 4 . 


: : : ‘ acknowledged to be the most valuable ENRICHER produced in this country, a gross ton yielding 10,000 
EROS SHO een ee ete: ubic feet of GAS of 64°54 CANDLE POWER; COKE 82 bushels, of good quality. 
Company’s Office, No, 52 8S. Gay Street, Baltimore, Md. 


(, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. Cc A ™ iW | ze me & IN Cc A TKk IN Gq Cc > /- -F .. 


Cuas. W. Hays, Agent in New York, Room 7, Trinity Build 





ing, 111 Broadway. MAXIMUM YIELD, 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 cubic feet per lb 
This Company offer their very superior Gas Coal at lowest | —gave 16 14-100 Candle-Power. 
ma: ket prices, COKE, of very fine onality—1453 pounds produced from one ton of coal. 
’ y y I I 
it yields 10,996 ¢ . 2,9 io mop 
= : iin, en ee vs emai tae J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia 
“\ aT, ( e x B vs > y r TS > 97a . _ T a 
bushel of lime purifying 6,792 cubic feet, with a large amount aan (PERKINS & JOB, 27 South Stree tN. Y. ; 
of coke of good quality. SALES AGENTS - 91 State Street, Boston. 
1 Iw wy > \¢ law aver 
Ithas been for many years very extensively used by various (H. W. BENEDICT & SON, New Haven. 


Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 


pe panies of New York; the Brooklyu and Citizen’s Gas Light 
* Companies of Brooklyn, N, Y 5; the Baltimore Gas Light Com- P INCIA I i GAS CO A I iS 
“4 pany of Baltimore, Md., and the Providence Gas Light Com- e 


iq pany, Providence, R. 1. 
dest dry coals shipped from Locust Point, wharves, and The undersigned are prepured to execute orders for the 
prompt attention given to orders for chartering of vessels, 


mtn ) BLOCK HOUSE. 
THE DESPARD COAL COMPANY IN TEICRNATIONA L, GLACE BAY, 


OFFER THEIR SUPERIOR 


DESP D ) Al ‘ hl Tr T 5 4 4 ‘ 
ESPARD COAL CATTLE DONTIA, and LINGAN COALS. 
lo Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston. 
Mines in Harrison County, West Virginia. 

W harvea Locust Point, .. ' Baltimore. P E R K I N S & J O B ’ 
Compat/’s Office, 15 German St., f 
Among the consumers of Despard Coal, we name: Man- 91 Stave STREET, Boston. 27 Sourn Street, New Yore 
hattan tias Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, ws 
N.J.; Washington Gas Light Company ; Portland Gas Light 


"SERN nom ron ~. |THE WAVERLY COAL AND COKE CO. 
TYRCONNELL GAS COAL., Offer for Sale the 


MINED IN TAYLOR COUNTY, WEST VA. | 


Company’s Office, 52 S. Gay St., Baltimore a* + 
CHARLES WACKALL, Secretary. Y () | | ( x H Orn 7 1] EN Y ( OA 


CHARLES W. «AYS, Agent, Room 7, 111 B’way, N. Y. 


For delivery at any Port in the United States. 





4 SHIPPING PortntT—Baltimore, Md, “ - " ’ nH = 
; | DOUBLE SCREENED, 
a This coal yields 10,000 cubic feet of Gas with an illuminat- 
| ‘2g power of over 16 candles, Forty bushels of very superto | from their Colliery at Smith’s Mills, on the Youghiogheny River, thirty-seven and a half miles aoutherly 
g = =—- Coke, with little Ash and scarcely any clinker “4-49 | of Pittsburgh. This Coal has the preference in Pittsburgh over ell other YOUGHIOGHENY (AL for 
i : Seelam ~ | GAS PURPOSES. 
K’ F oO RT a ‘ TT CAS COAL The facilities of the WAVERLs2 OSMPANY are unsurpassed by those of any other Company on the 
OFFICE, 337 LIBERTY STREET, | Youghiogheny, 

This Company is prepared to supply any amount of their 
$ Y ‘ Y > Y 
3 Celebrated Gas Coal | 
( | 

to all points reached by rail throughout the,West. PERKINS & JOB, Agents, 


THE FORT PITT COAL COMPANY, 27 South Street, New York 
434-ly PITYSBURGH, PA, 91. State Street, Boston. 








Full particulars can be had by addressing 
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y 
@, IMPROVED GAS EXHAUSTER, 


WITH ENGINE ATTACHED ON SAME BED PLATE. 
P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 












S. S. TOWNSEND, General Agent, « 
COOKE & BEGGS, Selling Agents. 


Cortlandt St, NEW YORE 
6 Cortlandt St., N. Y. 





ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


1. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of o dey 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outsids 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, anda great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 

Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 





LUDLOW 
Valve Manf’g Co., 


OFFICE AND WORKS 
88 to 954 River Street and 67 to 83 Vail Ave 
TROY, NEW YORK. 
BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate % inch to 36 inch—outside and 
inside screws, Indicator etc.) for Gas, Water and Steam— 


HYDRAULIC MAIN DIP REGULATORS. 


ALSO 


FIRE HYDRANTS. 


REFERENCES FURNISHED. 
SEND FOR CIRCULARS 





MANHATTAN 
FIRE BRICK & ENAMELLED CLAY 


RETORT WORKS. 


ADAM WEBER, 

(Successor to MAURER & WEBER.) 
PROPRIETOR. 
Office and Works, 15th 
Manufactures of 
FIRE BRICK AND TILES, 
Of all shapes and sizes, 

FIRE MOKTAR, CLAY AND SAND. 


s® Articles of every description made to order at short 
notice. p)5 


GARDNER BROTHERS. 


MANUFAOTURERS OF 


Clay Cas Retorts, 
Retort Settings, 
Fire Bricks, Etc. 


WORKS, LOCKPORT, WESTMORE- 
LAND CO., PA. 
Office, 964 Fourth Avenue, 
PITTSBURGH, PA. 
J R. S€OTT, 


Gen’'l Agent for Ney England, 
228 Wasnington St. Boston, 


Street, Avenue © 





J. H. GAUTIER & CO.. 


CORNER {OF 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


‘Clay Gas Retorts, 


Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick an@é 


Fire Sand in Barrels, 
ALWAYS ON HAND. 
J H, GAUTIER. 


890-1 y - C. E, GREGORY. 
Brooklyn Clay Retort 


FIRE-BRICK WORKS. 
VAN DYKE STREET. BROOKLYN, N. ¥- 


EDWARD D. WHITE Surviving Partner of the late firm 
J. K, BRICK & COs 402-ly 
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C woOop’s PIPH CUTTER, 


THIS IS THE ONLY HAND MACHINE IN THE WORLD FOR CUTIING 


LLG 


SAIN SSS 


























. —=<— 
a a 


It will cut Cast or Wrought Iron Pipe, Shafts, or Columns of any size, making a clean, smooth, and square cut. Also, 


A Continuous Line of Pipe in a Trench or Building. 


Our Machinee for cutting 30-INCH PIPE have been farnished’to the Manhattan and N 
The smaller sized Machines have been in practical use for more than a year with the 


A. C. WOOD, m2 ye ag New York. 
HERRING & F 


OYD, No. 744 Greenwich street, N. Y. 


most satisfactory results. 


ew York Gas Light Companies, and operate to their ertire satisfaction. 


For further information address 


BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 


MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass 








FURNACES, 


SIEMENS’ 
MILLS, GAS WORKS, LEAD RE_ 


TILES, GLASS POT CLAY SILICA BRICK, 
FINING WORKS, GLASS WORKS, LIME KILNS 


NO. 1 BRICK FOR 


RKIFIED SEWER PIPE, DRAIN TILES, GRATE 
ROLLING 


CLAY GAS RETORTS, GAS HOUSE TILES AND 
SETTINGS, BLAST FURNACE LININGS, VIT. 


THROUGH CARS LOADED AT FACTORY 
CITY OFFICE, 916 MARKET STREET, ST. LOUIS, MO. 





NEW YORK FIRE BRICK AND CLAY 


RETORT 








Sa" ES!ABLISHED IN 1845. gy 
Brancw Works AT Ki&EISCHERVILLE, StatTeN Isnanp. 


B. KRREISCHER & SON, 
Office, Foot of Houston Street, E. R., N. Y. 
Gas Retorts, Tiles and Fire Brick 
OF ALL SHAPES AND SIZES. 


Fire Mortar, Clay and Sand. 


— ——— ——— 


Tue Rarway amonG THE Certestiats.—The Chi- 


nese governments have agreed with the Shanghai and 
Woosung Railway Company that the railway shall be 


worked by the company for one year, and that at tho | 


expiration of that time the line shall become the prop- 
erty of the government on payment of 265,000 taels 
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FOR ALL ACCESSIBLE POINTS. 
— x ——— 


Articles of Every Description made to Order at the shortest notice. 


of which the government has already remitted the 
first instalment. Efforts are about to be made by the 
Chinese government to establish railways in other 
parts of the empire, and notably in the island of For- 
|mosa, where valuable deposits of coal and petroleum 
| eixst,—Jdid, 





‘FOR SALE. 


AN ERPERIMENTAL HOLDER 





300 Cubic Feet Capacity 
WITH 
| WROUGHT IRON COLUMNS, 
COUNTERBALANCES, ETC., ETC.‘ 
IN COMPLETE WORKING ORDER. 
To be seen at the Works of the 
NEW YORK GAS-LIGHT COMPANY. 


‘Twenty-First Street and Avenue A, 
New York City. 
Where full particulars, as regards price, etc., 
may be obtained. 


WREN’S GAS WORKS. 
Corner of Jay and Water Streets, 


BROOKLYN. N. Y. 
I AVING GRANTED THE USEC ONE OF 
my Patents to the Gas-Light Company of Amenca‘ 
aud settled my claim against them, I inform the profession 
that [ continae to erect Works and sell Licenses tc use my 
Patents for making Gas from Petroleum. 
You can enrich your Coal Gas to any desired standard, by 
using my process, in the simplest manner, and much cheaper 
than by any other method. 


W. C. WREN. 


‘THR LOWE GAS PROCESS. 


S. A. STEVENS & CO, 
SOLE AGENTS. 
ROOM 87, ASTOR HOUSE 


P. O. Box 1110, NEW YOKE. 
AND 
430 WaLnuT Srrert, PHmaDELPHia. 
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CINCINNATI GAS*WORKS, ERECTED 1871-72-73.—_WM. FARMEK, ENG. LACLEDE GAS WORKS, ERECTED 1872.—WM. FARMER, ENG. 


WILLIAM FARMER, 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 95, New York. 


a 














WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of buildings. ‘Will 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. 








REFERENCES: 


GEN, A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 
FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo 


GEN. CHAS. Roome, President Manhattan Gas-Light Company, N. Y. 
A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. 


W. W. ScarBorovuaH, President Cincinnati Gas-Light Company, Cincinnati, Ohio. C, VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 
8. L. HusTep, President Laclede Gas-Light Company, St. Louis, Mo. JAMES R. SMEDBERG, Consulting Engineer, San Francisco, Cal. 
Professor B. SILLIMAN, New Haven, Conn. Prof. HENRY WURTZ, 12 Hudson Terrace, Hoboken, N. J. 
, : ae: a JHE TANCE JO. 
JAS. H. WALKER, SEN. J. H. WALKER, JUN. Rae, VAS & OO. 
LATE ENGINEER AND SUP’T Cees 


MILWAUKEE GAS-LIGHT CO. CHANDELIERS! 
JAMES H. WALKER & SON, he WEREO DAS, 


CONSULTING and CONSTRUCTING my erp ean 


Fine Gilt Bronze and Marble Clocks, warranted best Time- 
keerers Mantle Ornaments, &c, 


fal) \ p) oy) § ) f cy) ) ¢ Salesroom, 636 BROADWAY 
be . oD nAL XV . » » NEW YUOKK 


Special designs furnisued for Gas Fixtures for Churches 
Public Halls, Lodges. 4 


CONTRACTORS FOR THE ERECTION & WORKING OF GAS WORKS-| cuz LANE & BODLEY CO. 
Plans and Estimates sent on Application. MANUFACTURERS OF 
ROOM 16, 408 MILWAUKEE STREET, HYDRAULIC ELEVATORS 
MM IL, \ . AUK E ; > . “ ecu ar ari oak cae ser ; pone ‘ ag aa. 
ted by Water from Street Main, or from Tanks supplied by 
pumps for his purpose, Address for circulars 


REFERENCES. THE LANE & BODLEY CO., 


John and Water Streets, Cincinnati. 
. Ing »* + - \og ye 4 AN > _’ ‘ _ tog (' ba ’ 
Hon. ASHAEL FINCH, Pres't Milwaukee Gas Co. ALEX. McMILLAN, Pres’t La Crosse Gas Co. We refer to William Farmer, Esq., Gas Engineer, No. 111 





E H. BROADHEAD, Pres’t First National Bank. | C. W. LOBDELL, Pres't Moline, Ill., Gas Co. Broadway, N. Y 
JOHN JOHNSTON, Marine and Fire Ins. Bank. | J. J. RANDALL, Winona, Minn., Gas Co. Cincinnat Gas-Light and Coke Co., three machines, Cin- 
JAMES RUSSELL, Superintendent Winona, Minn., Gas Co. cinnati; Laclede Gas Co., two machines, St. Louis, Evans- 


ille Gas Co., one machine, Kvansville, Ind. ; Newark Gas 


a al - ____—s«| Co, One machine, Newark, N.J. Pittsburg Gas Co., two 
“s achines, Pittsburg; Washington Gas €o., two michines, 


GEO. W. DRESSER, | C. GEFRORER, | as” 
Manufacturer of CHAS. H. MEYER & Co., 


CIVIL ENGINEER. GAS BURNERS, | 227 Chestnut Street, Philadelphia, Pa,, 


IMPORTERS OF 


| GAS HEATING AND COOKING APPARATUS. 
TRINITY BUILDING | 
FITTERS’ PROVING APPARAT'S. ETC. LAVA TIPS AND SCOTCH TIPS 


3 — 
ROOM 90. 111 BROADWAY;| No, 248 North Kighth Street, Philadelphia, | gg-ty | 8 DBMIVERED FREE 70 NEW YOR 
| 
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MURRAY & » DAM 
Practical Builders, | 


And Contractors for the Erection of 
Gas Works, 

MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 

TION OF COAL GAS, 

62” WORKS AT THE RatLway Depots, 
FORT WAYNE, INDIANA. 





We manufacture Bench Castings, Washers, ‘The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought Iron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works, 

As Mr. Murray 1s 4 Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 

The most Satisfactory references can be given, if required 
of the experience and commercial fairness which character 
izes our dealings, 

We would respectfully invite Western men to call and see 
ov* vatterns and works here, MURRAY & BAKER, 

Fort Wayne, Indiana 


NATIONAL COAL GAS COMPANY. 


No. 4 Pope Street, New York. 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS but from later 
most essential improvements. more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
fo’ making ‘‘ Water Gas,” bythe decomposition of super- 
ieated steam, in fire-clay retcrts, set similarly to those in 
Coal Gas Works, is au established success, More than One 
iundred Million cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 

economy both to the manufacturer and consumer, it is supe- 
rior to any gar made by the old, or any other method, 

The Citizens Gas Company of Poughkeepsie, New York, 

ave, Since June 'st, 1875, made their «as solely under this 
process, They light all of the street lamps and municipal 
baildings, as wellas the greater portion of the city, and if 
the truth is the object of inquiry, let their Works and their 
consumers be examined. 

Our process is not intermittent but continuous, The steam 
and the oil are admitted into the retorta by gauge cocks, and 
run for days without change All the materials required, 
besides the steam, are 17 lbs. of Anthracite coal and abcut 





‘) gallons of Petroleum or Naphtha, per 1000 feet of bril- 
llant gas, 
tigths for sale, 


BROWN & OWEN, 


MANUFACTURERS OF 


Inquire of the President. 


EVERY DESCRIPTION OF 


Gas ald Water Works Supplies. 


Particular attention given to the alterations of old works 
Estimates and Drawings furnished. 
Address all communications to 


N.W. Cor. 12th and Noble Streets, 


420-Ly PHILADELPHIA. 





| 


| 
| 


HERRING & FLOYD, | 
Oregon Iron Foundry 


738, 740, 742 and 744 Groenwich St,, N.Y) 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 
from benches of one to six Retorts each, 
WASHERS: MULTITUBLAR AND 
AIP CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 
wet and dry), and 
cXHAUSTERS 
for relieving Retorts from pressure. 


BENDS and BRANCHES 


of all sizes and description. 





FLOYD’S PATENT 
MALLEABLE RETORT LID. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 


SELLER’S | CEMENT 
for stopping leaks in Retorts. 
GAS GOVERNORS, 
and everything ceanected with well regulated Gas Works, at 
low price, and in complete order. 
N.B.—STOP VALVES from three to thirty inches— 
very low prices, 


SILAS C. HERRING. JAMES R. FLOYD. 


1842. DEILY & FOWLER 1877. 
LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


GAS HOLDERS, 


SINGLE AND TELESCOPIC— WITH CAST 
OR WROUGHT IRON GUIDE FRAMES. 


T. F. ROWLAND, 


‘Continental Works, 


‘GREENPOINT BROOKLYN, N. Y. 


ENGINEER AND MANUFACTURER OF 


2 Sas Ss 


Lier erie 





OF ANY MAGNITUDE, 


Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains, 
and all oth«r articles connected with the Manufacture and 
Distribution of Gas, furnished with despatch, Plans 
and Specifications prepared, and Proposals given 
for the necessary Plans for Lighting Cities, 
Towns, Mansions, and Manufactories. 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 

Office tn Philadelphia No. 435 Chestnut St., 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 

M*’”’ JFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARATI'S FOR GAS 
WORKS, 


Wrought Iron Roof Frames, 


For Ketort and other houses. Retorts and all castings re 
quired for setting them in the latest and most improved 
model, WASHERS, CONDENSERS, SCKUBBERS and EXHAUSTER#® 
for relieving the Retorts from pressure. PURIFIERS, varying 





We are prepared to furnish Holders, Wrought Iron Root 
Fremes, Bench Castings, Condensers, Scrubbers, Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. Previous to 1868 our Mr. D, built nine Gas Works 
and fifty-four Holders, Since that date we have built three 
Gas Works and forty-six Holders, We superintend in person 
the erection of all our work, and would refer to the Gas Com- 


| panies at the following places, where we have built Holders, 


since 1868: 


Williamsport, Pa. 





Barnesville, O. 
Franklin, Ind 
Jacksonville, Ill. (2) 
Johet, Ill. 
Lawrence, Kansas, 
Jefferson te N.O, La. 
Algiers, N. La. 
Huntingdon, Pa. Kalamazoo, Mic h. 
Pittston, Pa, Buffalo, N. Y 
Bethlehem §), Pa. j Ogdensburg, N. Y, 
Suaron, Pa Waverly, N. Y. 
Canter, Pa Little Falls, N. Y. 
Aunapolis, Mu. Penn Yann, N. Y, 
Parkersburg en Watkins, N. Y. 
Lynchburg, Gloucester, N, J. 
Youngstown, © Salem, N.J. 
Steubenville, 0. Mount Holly, N. J, 
Zanesville, O. Piainfield, N. J. 
Mansfield, O. | Engle wood, N. Jug 


Lancaster, Pa. 


Bristol, Pa. 
Catasaqua, Pa. 
Kittanning, Pa. 
Hazelton, Pa. 
Freeport. Pa. 


Marion, O, Dover, Del. 
Belleaire oO, Pittsfield, Mass, 
Athens. 0. Meriden Conn- 





MACKENZIE & SAYRE MAN’'FG CO. 


141 BROADWAY, NEW YORK. 


Gas Works, Smelting Works & Machinery. 


Proprietors of P. W. MACKENZIES PROCESS AND APPARATUS for making Illuminating 


Gas from Ordinary Gas Coals, enriched with Cannel or Oil. 


Making Heating Gas for Smelting, Melting, Puddling, Forges, Boilers, Etc. Also, 


P. W. Mackenzie’s New Engine and Boiler. 


434—ly 


from 2,000 to 2,000,000 cubic feet daily purifying ca pacity. 


‘Wrought Iron Lime Sieves 


for Purifiers. Station Meters of all sizes. 


GAS HOLDERS, 


TELESCOPIC AND SINGLE 


With cast iron guide and suspension frames. GAS GOV 
ERNORS or REGULATORS, STREET MAINS, from 1¥ tc 
48 INCHKS DIAMETER, for WATER orGAS. Street Main con 
nections, such a8 BRANCHES, BENDS, Drips, SLEEVES, etc. 


STOP VALVES, from 3 to 30 inches, for both Water and 
Gas. 


Wrought Iron Work. 


All the Smith and Sheet Iron work required in and abou 
Gas Works, 226-tf 
JESSE W. STARR. JESSE W. STARR, JR, 


GEO, STACEY. HENRY RANSHAW WM. STACEY 


GEO. STACEY & CoO. 


MANUFACTURERS OF SINGLE AND TELESCOPIO 


GAS-HOLDERS, 


AND ALL KINDS OF 
Cast and Wrought Lron Work 


Used in the Erection of Gas and Coal Oil Works, 
Foundry on MILL STREET; Nos. 33, 35, 37 and 39. 
Office and Wrought Iron Workson RAMSAY STREET Cin 


cinnati, Ohio. 
REFERENCE. 


Also, Mackeuzies Process for! 


Cincinnati Gas-Light Co. 
Indianopolis Gas Co. 
Dayton, O., Gaslight Co. 
Covington, Ky., Gas Co. 
Springfie'd, O., Gas Co, 


Madison, Ind., Gas Co. 

| Kansas () ity, Mo., Gas Co. 
| Topeka, Kansas, Gas Co. 
Burlington lowa, Gas Co. 
Nashville, Tenn., Gas Co. 





Terre Haute, — , Gas Co. 





Baton Rouge, La., Gas Co, 
Saginaw, Mich., Gas Co. 
Oshkosh, Wis., Gas Co. 
Peoria, Lll., Gas Co. 
Quincy, Ill,, Gas Co. 
Champaign, Llls., Gas Uo. 
Carlinville, Ill., Gas Co. 
Bowling Green, Ky., Gas Uc 
Hamilton, Ohio, Gas Co, 
Vicksburg, Miss., Gas Co 
Denver City, Cal., Gaa Ceo, 


R. T, Coverdale, Eng’r Cincinnati, and others, 
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The U. S. Centennial Commission 





HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CoO., 


I2thand Brown Sts... Philadelphia, and 49 Dey St., N. Y.. U.S, A 
FOR THE 





es 






FOLLOWING 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORVINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which 
with the general character of the Exhibit, entitle the whole to commendation. 





REASONS : 




















Attesu—J. L. CAMPBELL, Signed—A. T. GOSHORN, 


Secretary, pro-tem. 


J. R. HAWLEY, 


Director General President 


GROUP JUDGES. 


AMERICAN. FOREIGN. 
Pror. JOSEPH HENRY, LL.D.. Secretary of Smithsonian Institution, Wash- Str WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain. 


ington, D. C. | JUL. SCHTEDMAYER, Germany. 
Pror. F. A. P. BARNARD. S.T.D., LL.D., President of Columbia College, N. Y° Mr. E. LEVASSEUR, France. 
Pror J. E. HILGARD, Washington, D. C. P. F. KUPKA, Anstria. 
pror. J. C. WATSUN, Ann Arbor, Michigan. | EDW. FAVRE PERRET, Switzerland. 


Genera HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW. New York. 








~~ SMITH & SAYRE MANUFACTURING COMPANY. * emieeenneeaatamcmmmscm aa —— 
21 Cortlandt Street, New York, 


PROPRIETORS AND MANUFACTURERS OF NEW YORK SHOVEL WORKS. 


Mackenzie's Patent Gas Exhausters. pee rs 
1HE BEST AND MOST RELIABLE IN USE. SHOVELS, SCOOPS & SPADES 


SHOVELS AND SCOOPS A SPECIALTY 


For Gas-Light Companies. 





DEAN’S PATENT 


COKE SCREENING SCOOPS. 


United States. 


Frames are 12 by 18 inch, seven bars, best Malleable Iron 
They can screen any size desired. 
Price, A No. 1, per dezen, $40. 
A liberal discount to the trade, 
A. SEE & SON, 


ure of Gas in Street Mains. 





JSTER and SURFACE CONDENSER, with AUTOMATIC WATER 
Gas-Light Companies of the 


Office, Coal and Iron Exchange Building, Cortlandt cor. New Church Sts. 





Ispezt’s BALANCE VALVE COMPENSATOR and AUTOMATIC BYE-PASS are used in connection with this 
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T. C. HOPPER, Pres’t. & Gen’l Sup’t. WM. H. HOPPER, Vice-Pres'’t. WM. N. MILSTED, Treas. WM H. DOWN, Sec. 
( 


: AMERICAN METER COMPAN 


MANUFACTURERS OF 


> 


Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Etc., Ete. 
sas" Sole Agents for W. Suaa’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 





A full assortment of the above kept at the Manufactories and Agencies, where orders may be addressed, 
Agencies. American Meter Compauy, 

47 Water Street, Cincinnati. | 512 West Twenty-sceond Street, New York. 

20 South Canal Street, Chicago. Arch and Twenty-second Street, Philadelphia. 

2028 Clark Avenue, St. Louis. ) tter Street, Sneisco, Cal, 
“09 SS — eee : ——7 r i oe oleueteneni 

E ~“ 5 he) ; 7 
HARRIS, HELME & MecILHENNY, 

of Successors to Harris & Brother. 


ch, 
ESTA BIISIIED 1848. 


: VS WreasgpvamR wrapup é . 
PRAGC@GUIOALR GAS WEMSER WANVPACTURBRS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 
To manutacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also turnish all other Articles 
appertaining to the use of Gas Works. 


from our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of ald 
Work, we can guarantee all orders to be executed promptly, und in ¢ very respect satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME. JOHN MoILHENNY. 


WILLIAM W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, 
Philadelphia, Penn’a. 


MANUFACTURERS OF 


‘ Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s,Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas, 


: CGoodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
8OL# MANUFACTURERS of the ORIGINALand ONLY DIAL whereby the CANDLE POWER and PREsSsURE can be instantly read, and all others are infringements. 
Special attention to repairs of Meters, and ali apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 
nD WILLIAM WALLACE GOODWIN. [335 ly} HOWARD KIRK, Special Partner. 


THE ST. JOHN & ROCKWELL CO's Portland Cement, 
PATENT GAS SCRUBBER. Roman Cement, $3.25 p bl 
‘ | 2) @ ate Y 2y 
/s guaranteed to be the best in use for the extraction of 7AR, SULPHUR, NAPHTHALINE, Ete, | Keene s White Cement, 


Positively reliable at all seasons and in all climates. Reducing the labor and expense of Purification 50 per | Sellurs Gas Cement. 

cent, At the same time largely increasing the qnantity and quality of Gas produced. Also doing away with 4 Cents r lb 
Cannel Coals, Naphtha. and other enricning materials. We invite the attention of all Gas Companies to our = P : ; gph ® 
improvements. Full information furnished on application to THE ST. JOHN & ROCKWELL CO., English Fire Brick, No. 1, $28 per M. 
59 and 61 Liberty Street, N, Y. 432-6m “s Silica Fire Brick, $45 66 

2 ; IMPORTERS. 


Ss. L. MERCHANT & CO., 


53 proadway, New York, 


Just below Trinity Church. 344-ly 
et? Remit 10 cents postage for “ Practical Treatise ou 


Gas Consumers Guide “"" oni 


NOW READY AND FOR SALE, 


Enables every Gas Consumer to ascertain at a glance, with- | F O D E 7 7. ’ Ss 


ous any previous knowledge of the Gas Meter, the quantity | 

















GAS GENERATORS, 
FOR LIGHTING 
Dwelling-Houses, Public 
Buildings, Churches, 
Factories, 
etc., etc, 
>> 


KIDD’S 


Send for 
CIRCULAR. 
WALWORTH MANUF. 00. 

No. 69 Kilby Street, 
BOSTON, MASS. 














and money value of the Gas consumed. Also the best method 








of obtaining from Gas the largest amount of its light. | FOR GAS COMPANIES, 
It will be to the advantage of Gas Companies to supply | 


( Ay he PANS their Consumers with one of these Guides, as a means of pre- | o> Registered Letter. 
» 


238 CANAL ST 


i, 
te 
__—~ > t sir meters. For sale t 
amin regard to the regi» ation of their meters. Fors ny | FoDELL, Patladelphia, or 


A. M. CALLENVEH a wv., JA. M. CAULLENDEK & CO., 
Pine Street, New Yot?, Room 18, | Office Gas-LIGHT JOURNAL, 4% Pine St N.Y. 











System of Bookkeeping 


Price $5, which snould be sent either in Check, P. O, Ordey 


venting comp!xints sris‘tg from their want of knowiedge iB | Blank Buoks, with printed headings and forms on this sys- 
| tem, will be supplied to Gas Companies, by applying to W. F. 
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GHORGE C. HICKS &Co.. 


BALTIMORE, MD. 











OFFICE, No. 4 SOUTH HOLLIDAY STREET, 
MANUFACTORY, LOCUST POINT. 





WALDO, BROTHERS, 
Agts. for New Englan 
94 Water Street. Boston. 





STANDARD CLAY RETORTS, 


Blocks and Tiles of all Shapes and Sizes, 


FIRE BRICKS OF ALL QUALITIES AND PATTERNS, 
FIRE CEMENT, FIRE MORTAR, FIRE CLAY and KAOLIN, 
Drain and Sewer Pipe from 2 to 30 in, Diameter, 


AN D 


MANUFACTURERS OF CLAY IN GENERAL. 


Safe Delivery Guaranteed in any part of the Country. 
Manufacturing Facilities Unequalled. 


** INDIANAPOLIS, IND., DkEc. 18, 1876. 
“GEO. C. HICKS, Esq., . 
‘¢ Dear Sir, 

‘* Among the letters which you placed in my hands for examination regarding 
the general standing of your fire clay, gas retorts, and gas furnace, bricks, &c., there were a number from the leading 
gas manufacturers of the U. S., caine in the highe ist possible terms of their durability, freedom from the accumula- 
tiop of condensed carbon, and general excellence. I regret that these letters are mislaid, or still remain in the Judges’ 
room at the Centennial. [suppose you are aware that your retorts were awarded a First Premium at the Centennial... 

‘** Yours truly, ' E. T. COX,” of the Centennial Jury of Awards ‘ 








